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TO THE 


STUDENTS of ANATOMY 


TN TH. 


UNIVERSITY of EDINBURGH. 


GENTLEMEN, 


W HEN this Oſteology was firſt printed in 
1726, I did not know that Albinus, 
Winſlow, and Palfyn, were to publiſh Qeſcrip- 
tions of the bones; otherwiſe, my papers pro- 
bably would have remained yet undelivered to 
the printers. I however flatter myſelf, that 
this efay has been of uſe to the gentlemen 
who did me the honour to attend my lectures, 
by aſſiſting them to underitand my ſenſe and 
repreſentation of things in this fundamental 
part of anatomy; and that it has poſlibly been 
of more advantage to them than a more com- 
plete work from an abler hand, unleſs my de- 
mon{trations had been in the order and method 
of ſuch an author. 
This view of your improvement, Gentlemen, 
is a prevailing argument with me to cauſe this 
eflay to be reprinted ; and you cannot reaſon- 
ably blame me, if I likewiſe acknowledge an- 
other motive for jt, which more particularly re- 
lates to myſelf, In a new edition, an auther 
a 2 has 
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has an opportunity of making his works more 
eorrect, complete, and conſequently acceptable 
to the public, who may perhaps be indulgent 
enough to think this little treatiſe not altoge- 
ther uſeleſs ; ſince more reaſoning on the {truc- 
ture and morbid phenomena of bones is to be 
found in it, than in the other writers, who have 
confined themſelves almoſt entirely to the de- 
ſeriptive or proper anatomical part of the oſteo- 
to 

1 have here kept to the plan of the former 
editions, by firſt conſidering, in the order that 
ſeemed to me moſt natural and methodical, every 
thing which 1 thought neceſſary to be known 
concerning bones in general; and, in the ſe- 
cond part, I have deſcribed the ſeveral bones 
compoſing the ſkeleton. 

The bones of adults are what I principally ! 
endeavour to deſcribe; but I have added as 
much of the &eogenea as I think ſerviceable in 
the practice of phyſic and ſurgery. 

That little might be omitted of what was 
formeriy done on this ſubject, I have taken all 
the aſſiſtance I could from books; but have 
never aſſerted any anatomical fact on their au- 
thority, without conſulting nature, from which 
all the deſcriptions are made ; and therefore, the 
quotations from ſuch books ſerve only to do 
juſtice to the authors, who have remarked any 
thing in the ſtructure of the parts that was 
commonly omitted, and to initiate you in the 
hiſtory of anatomy; which I once propoſed to 
make complete, ſo far as related to this ſubje&: 
But not being able to procure ſereral * 

a and 
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and being ſenſible how many more may have 
never come to my knowledge, I laid aſide this 
deſign, of purpoſe omitted many I could have 
inſerted, and in ſome places I have changed an 
older author for a later one, who has more ful- 
ly or clearly deſcribed what I treated of. Be- 
{ide anatomiſts, I have alſo named ſeveral other 
authors to confirm my reaſoning by practical 
caſes; of which it is not to be ſuppoſed. my 
own experience could furniſh, a ſufficient va- 
riety. 

You will readily obſerve, that I. quote no 
paſſages with a view to. criticiſe or condemn 
them. This precaution of giving no offence, 
is very neceſſary in thoſe who -are- ſufficiently 
conſcious of their being liable to lay themſelves 
open to juſt cenſure ; and it prevents occaſions 
of uſeleſs wrangling, in which generally borh 
parties are loſer?, and the public has little ad- 
Vantage. ry 

In this treatiſe I always make uſe of the-moſt 
common name of cach part, and have put che 
ſynonimous names to be met with in books at 
the foot of the page, that the reading might 
be ſmoother, and you might conſult them, at 
your leiſure to aſſiſt you in underſtanding dif- 
terent authors. 

The deſcriptions and reaſoning are here 
blended, without which I always find young ana- 
tomiſts are ſoon diſguſted with authors: Their 
imaginations cannot follow a long chain of de- 
ſcriptions, eſpecially when they are not taught 
at the ſame time the uſes which the deſcribed 
parts ſerve: Their minds muſt have ſome re- 

a 3 Jaxation, 


* 
laxation, by a mixture of reaſoning, which ne- 
ver miſſes to ſtrike the fancy agreeably, and 
Taiſes a ſtrong deſire to underſtand the prin- 
ciples on which it depends. 

The phenomena of diſeaſes are all deduced 
in this effay from the ſtructure of the parts, by 
way of corollaries and queſtions ; which ſuch 
an anatomical work confined me ro. And this 
method has otherwiſe a good effect: For, when 
one meets with an uſeful propoſition, and is 
obliged ro employ a little thought to find out 


its ſolution, the impreſſion it makes is deeper, 


and he acquires a fondneſs for it, as being, in 


part, his own diſcovery. My pupils have fre- 
quently aflured me, that they could, with very 
{mall reflection, trace out the whole reaſoning | 
from which my concluſions were drawn; I hope 
their ſucceſſors will alſo think this an agree- | 
able manner of being inſtructed. = 
— Thoſe gentlemen who deſired I would add 
the lectures which I pronounce in my colleges 7 
as a commentary upon the text, where the dif- | 
eaſes are mentioned, will, I perſuade myſelf, 


excuſe me for not complying with their defire, 
when they conſider the deſign of this is to be a 
ſchool-book, and how great the difference is 
between inſtructing youth in private, and pre- 
tending to inform the public. Art. xxiv. vol. v. 


of Medical Eſſays and Obſervations, publiſhed | 
in this place, is one of theſe lectures which I | 


gave as a commentary on the paragraph (p. 9.) 
concerning the different kinds of cares. 
In this edition, I have corrected the miſtakes 


and obſcure paſſages which I diſcovered in the 


former ; 
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former; and, in ſome places, I have made the 

deſcriptions more full and exact, aiming all I 
could to ſhun unneceſſary minuteneſs on the one 
hand, and a blameable inaccuracy on the other : 
Whether I have hit that juſt medium, is what 
you and the public muſt now judge. 

I am til] of opinion, that figures of the bones 
would at any rate have been unneceſſary in a 
book that is intended to be illuſtrated and ex- 
plained by the originals themſelves ; but would 
be much more ſo now, when my late ingenious 
friend Mr. Cheſelden, Dr. Albinus, and Mr. 
Sue (a), have publiſhed ſuch elegant ones. 

You have advantageous opportunities in this 
place of ſtudying all parts of medicine, under 
the profeſſors of its different branches in the 
Univerſity, and of ſeeing the practice of phar- 
macy, ſurgery, and phyſic, with our ſurgeon- 
apothecaries, and in the Royal Infirmary, where 
the diſeaſed poor are carefully treated. Theſe, 
your intereſt, and, I hope, your inclinations, 
will lead you, Gentlemen, ſo to improve, as 
| FF that they may become the happy means of your 
making a conſiderable figure in your ſeveral 
ſtations. Whatever aſſiſtance is in my power 
towards ſuch a deſirable event, ſhall be given 
with the greateſt pleaſure by 


| Your humble ſervant, 


| ALEX, MONRO. 


(a) Traite d'oſteologie, traduit de VAnglois de 
M. Moxgo, ſeconde partie. | 
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Of the BONES in general. 


ONES are covered by a membrane, named, 

B on that account, PERLOSTEUM®, which is 

ſo neceſſary to them, that we muſt examine 

its texture and uſes, before we can underſtand their 
ſtructure. 

The perigſteum, as well as moſt other membranes, 
can be divided into layer of fibres. The exterior 
ones, compoſed of the fibres of the muſcles con- 
nected to the bones, vary in their number, ſize, and 
direction, and conſequently, occaſion a very great 
difference in the thickneſs and ſtrength of the perio- 
fteum of different bones, and even of the different 
parts of the ſame bone. The internal layer is every 
where nearly of a ſimilar ſtructure, and has its fibres 
in the ſame direction with thoſe of the bone to 
which they are contiguous. Ought not then the 
name perioteum to be applied, ſtrictly ſpeaking, only 
to this internal layer, to which the others are joined 
in an uncertain manner and number? M - 

A „ © Some 

* Membrana circumoſſalis, omentum offibus imyytitgm. ___ 
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Or THERE BONES IN GENERAL. 


Some authors (a) endeavour to prove the internal 
layer of fibres of the perigſeum to be derived from 
the dura mater For, ſay they, ſince the membrane 
covering the ſcull is plainly a production or conti- 
nuation of the dura mater, which paſſes out between 


2 


as well as in other parts, which might furniſh a pe- 
rigſleum, it is needleſs to aſſign different origins to 
membranes which have the ſame texture and uſes. 
They add further, in proof of this doctrine, that 
the perigſteum extends itſelf along the ligaments of 
the articulations from one bone to another; and 
therefore is continued from its origin over all the 
bones of the body. While anatomiſts were fond of 
the hypotheſis of all membranes being derived from 
one or other of the two that cover the brain, a diſ- 
ute of this kind might be thought of conſequence: 
But, now that the hypotheſis is neglected as uſeleſs, 
it is needleſs to examine the arguments for or a- 
gainſt it. | 
Except where muſcles, cartilages, or ligaments, © 
are inſerted into the perigſteum, its external ſurface is 
connected to the ſurrounding parts by thin cellular 
membranes, which can eaſily be ſtretched conſider- 
ably, but ſhorten themſelves whenever the ſtretching | 
force is removed. When theſe membranes are cut 
off or broken, they collapſe into ſuch a ſmall ſpace, : 
that the ſurface of the perigſteum ſeems ſmooth and 
equal. : 
"When we attempt to tear off the periaſteum from 
bones, we ſee a great number of white threads pro- 
duced from the membrane into them; and, after a 
ſucceſsful injection of the arteries with a red liquor, 
numerous veſſels are not only ſeen on the peri- 
eum (b), bt moſt of the fibres ſent from the mem- 
brane to the bone, ſhew themſelves to be veſſels en- 
tering it, with the injected liquor in them; and 
when they are broken, by tearing off the perigſeum, 
the 


fo) Havers Oſteolog. nov. diſc, 1. p. 16. 
% Ruyſch, epiſt. 5. tab. 5. fig. I, 2. epiſt, 8. tab. 9. fig I, 9. 


the ſutures; and ſince there are muſcles on the head, 


3 


, £ 
; : 
, 4 
xn 
7 d 
=> 
1 : 
| 


rr RR EE. IE M9. 


Or Tus BONES in GENERAL. 3 


the ſurface of the bone is almoſt covered with red 
points. 

The veins correſponding to theſe arteries are 
ſometimes to be ſeen in ſubjects that die with their 
veſſels full of blood; though ſuch numerous ramifi- 
cations of them, as of the arteries, can ſeldom be 
demonſtrated, becauſe few of them naturally con- 
tain coloured liquors, and ſuch liquors can difficult- 
ly be injected into them. This, however, is ſome- 
times done (a). 

The great ſenſibility of the perigſteum in the deep- 
ſeated ſpecies of paronychia, in exoſftoſes, nodi, tophi, 
and gummata, from a lues venerea, or whenever this 
membrane is in an inflamed ftate, is a ſufficient 
proof that it is well provided with nerves, though 
they are perhaps too ſmall to be traced upon its 
and * 4 pray one cannot well determine, whether 
they are ſent along with the arteries in the common 
way, or are derived from the tendinous fibres of the 
muſcles expanded on the perigſteum (6). 

Veſſels alſo paſs through the perigſteum to the 
marrow ; of which more hereafter. And frequently 
muſcles, ligaments, or cartilages, pierce through the 
perigſteum, to be inſerted into the bones. 

The chief uſes of the perigſteum are, 1. To al- 
low the muſcles, when they contract or are ſtreteh- 
ed, to move and ſlide eaſily upon the bones; the 
ſmooth ſurface of this membrane preventing any ill 
effects of their friction upon each other. 2. To 
keep in due order, and to ſupport the veſſels in their 
paſſage to the bones. 3. By being firmly braced on 
the bones, to aſſiſt in Ping limits to their increaſe, 
and to check their overgrowth. 4. To ſtrengthen 
the conjunction of the bones with their epiphyſes, li- 
gaments, and cartilages, which are eaſily ſeparated 

- AA in 

(a) Sue traits d'oſteologie, traduit de l'Anglois de Mr. Monro. 
Note in page 9. | 

) See the diſpute about the ſenfibility of this and of other mem- 
branes in Zimmerman. Diſſert. de irritabilit.— Act. Gotting. vol. 2, 


Haller fur la nature ſenſible ct irritable. Whytt's phyGolog. clay II. 


Remar. diſſert. de fungo articulor. 5 26. 34- 
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in young creatures, when this membrane is taken a. 
way. 5. To afford convenient origin and inſertion 
to ſeveral muſcles which are fixed to this membrane. 
And, /a/tly, To warn us when any 2 to 
the parts it covers; which, being inſenſible, might 
otherwiſe be deſtroyed without our knowledge, or 
endeavouring to procure a remedy. 0 

When the cellular ſubſtance connecting the perio- 
fleum to the ſurrounding parts is deſtroyed, theſe 
parts are fixed to that membrane, and loſe the fliding 
motion they had upon it; as we ſee daily in iſſues, * 
or any other tedious ſuppurations near a bone.— 
When the veſſels which go from the periofteum to | 
the bones are broken or eroded, a collection of li- 
quor is made between them, which produces a ſor- 
did ulcer or rotten bone. This often is the caſe af. | 
ter fractures of bones, and inflammations of the 
perigſteum, or after ſmall pox, meaſles, ſpotted fevers, Þ 
and eryſpelas.— Do not the diſorders of the perigſteum, 
coming rather along with, or ſoon after the cutaneous 7? 
than other diſeaſes, indicate ſome ſimilarity of ſtrue- 
ture in the perigſteum and ſkin ? 5 

The Boxes are the moſt hard and ſolid parts of 
the body, and, as all other parts where large veſſels 2 
do not enter, are generally of a white colour; only 
in a living creature they are blueiſh, which is owing | 
to the blood in the ſmall veſſels under their ſurface. * 
The leſs, therefore, and fewer the veſſels are, and the 
thicker and firmer the bony ſurface covering the veſ- 
ſels is, the bones are whiter. Hence the bones of 
adults are whiter than thoſe of children; and, in 
both young and old, the white colour of different 
bones, or of the ſeveral parts of the ſame bone, is | 
always in proportion to their veſſels and ſolidities; 
which circumſtances ought to be regarded by ſur- 
_ when they are to judge of the condition of 

ones laid bare. | ; 

Bones are compoſed of a great many plates, each 
of which is made up of fibres or ſtrings united by 


ſmaller 


Squamæ, bracteæ, laminæ. 
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ſmaller fibrils (a) which being irregularly diſpoſed, 
and interwoven with the other larger fibres, make a 
reticular work. This texture is plainly ſeen in the 
bones of ſcetuſes, which have not their parts cloſely 
compacted, and in the bones of adults which have 
been burnt, long expoſed to the weather, or whoſe 
compoſition has been made looſe by diſeaſes.— The 
chinks which are generally made, according to the 
direction of the larger fibres of bones that have un- 
dergone the action of fire, or of the weather, ſhew 
the greater ſtrength of theſe than of the fibres which 
connect them. —Numerous accurate obſervations of 
the different times in which exfoliations are made 
ſrom the ſides or ends of ſimilar bones, might bid 
fair to determine what is the proportional force of co- 
heſion in the two ſorts of fibres. 

The plates are ſaid (5) to be firmly joined to each 
other by a great number of claviculi, or ſmall bony 
proceſſes, which, riſing from the inner plates, pierce 
through ſome, and are fixed into the more external 
ones. Of theſe nails four kinds, viz. the perpendicu- 
lar, oblique, headed, and crooked, have been deſcribed : 
But in bones fitly prepared, I could only ſee nume- 
rous irregular proceſſes riſing out from the plates (c). 

Though the exterior part of bones is compoſed of 
firm compact plates, yet they are all more or leſs ca- 
vernous internally. In ſome (e. g. middle thin part 
of the ſcapula and os ilium) the ſolid ſides are brought 
ſo near, that little cavity can be ſeen; and in others 
(middle of os humeri, femoris, &c.) the cavities are 
fo large, that ſuch bones are generally eſteemed to be 
hollow or fiſtular. But the internal ſpongy texture 
is evident in young animals; and ſome of it may be 
ſeen to remain in thoſe of greateſt age, when bones 
are cautiouſly opened after they have been kept fo 
long as to be tree of the oil they contain, or after 


being burnt. 
A 3 ; This 


t) Malpigh. Anat. plant. et oper. poſth. 


(b) Gagliard. Anat. oſſium, nov. invent. illaſtrat. cap. 1. obſ. 2. 
00 Malpigh, oper. poſtbum, | 
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This ſpongy cavernous internal part of bones, is | 


generally called their cancelli or LaTT1CE-WORK, 


and is formed in the following manner. The plates 


are firmly joined about the middle of the bone : but 


as they are extended towards its ends, the more in- 
ternal plates ſeparate from the exterior, and ſtretch *' 
out their fibres towards the axis of the bone, where 


they are interwoven with the fibres of other plates 


that have been ſent off in the ſame way. Seeing the 
plates are thus conſtantly going off, the ſolid ſides of 
the bones muſt become thinner, and the lattice-work ? 
muſt be thicker and ſtronger towards their ends. 
This is evident in many of them, where the ſolid 
ſides of tlicir middle are very thick, and the cancelli 
are ſcarce obſervable; whereas, at the ends, where 


their diameter is greateſt, the ſolid walls or ſides are 


not thicker than paper, and the cancelli are numerous 
and large enough to fill up the whole ſpace left be- 


tween the ſides. 


The twiſting and windings which theſe cancelli 
make, and the interſtices which they leave, differ 
conſiderably in figure, number, and ſize; and there- 
fore form little cells, which are as different, but com- 
municate with each other. Some writers (a) mi- 
nutely remark theſe different appearances of the can- 
celli, after they begin to ſeparate from the plates; 

Ringuiſh them into wrinkled, per- 


and from thence di 
forated, and net-like. 


The cancelli ſuſtain the membranous bags of the 
marrow which are ſtretched upon them, and thereby XZ 
hinder theſe membranous parts to be torn or remoy- ® 
ed out of their proper places, in the violent motions | 
and different poſtures which the bones are employed | 
in. This ſupport which the cancelli afford the mat- 
row, alſo ſaves its membranes and veſlels, in the 
lower parts of the bones, from being compreſled by | 


the weight of the marrow above. | 
'The depreſſions between the fibres of the external 


plates of bones appear like ſo many furrows on their 


| ſurface, 
| (a) Gagliar, Anat, oſſium, cap. I. obi. 4755 6, Ts ; 
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ſurface, into each of which the perigſteum enters; by 
which the furface of contact, conſequently the 
coheſion, between it and the bone, is conſiderably 
increaſed, and a greater number of veſſels is ſent 
from it into the bone, than if it was a plain ſurface. 

Both on the ridges and furrows, numerous little 


A pits or orifices of canals are to be ſeen, by which the 
TE veſſels paſs to and from the bones. 


After a ſucceſsful injection, the arteries can be 
traced in their courſe from the pits to the plates and 
fibres; and, in ſawing, cutting, or raſping the bones 


of living creatures, theſe veſſels diſcover themſelves, 


by the ſmall drops of blood which then ooze out 
from the moſt ſolid part of the bones. But the clear- 
eſt demonſtration of the intimate diſtribution of theſe 
ſmall arteries, is, to obſerve the effect of ſuch a tin» 
ging ſubſtance as can retain its colour, when ſwallow- 
ed, digeſted, and mixed with the blood of any living 
animal, and at the fame time has particles ſmau e- 
nough to be conveyed into the veſſels of the bones; 


ſuch is rubia tiuctorum, madder root (a): For we ſee 
4 the gradual advances which this tincture makes from 


the perigſteum into the more internal parts of the 
bones, and how univerſally the diſtribution of the li- 


quors is made, the whole bony ſubſtance being tin= 
ged. Whether the time in which this tinged liquor 
'X paſles from the outer to the internal plates, till all 


the plates are made of its colour, and the time which 
the diſappearing of the dye, after giving the creature 


4 no more of this ſort of food, makes us think it takes 


to return, are the ſame in which the natural liquors 
circulate, is uncertain z becauſe this tinging ſub- 
ſtance may move more ſlowly, or may paſs more 
quickly, than the natural liquors do.—The arteries 
are larger near each end than at the middle of the 
large bones that are much moved; becauſe they not 
only ſerve the bony plates near the ends, but paſs 
through them to the marrow. —As animals advance 


In 


(a) Philoſoph. tranſact. Num. 442. art. 8. Num. 143. art. 2 
Num. 457. art. 4. —Mem. ds I Acad. des ſciences, 1739, 1742. 
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in age, the arteries of the bones become leſs capa- 


cious; as is evident, 1. From the bones of adults 


having leſs blood in them than rhoſe of children have. | 
2. From many of them becoming incapable in old 
age of admitting the coloured powders uſed in injec- | 


tions, which eaſily paſs in youth. And, 3. From the 
bones of old creatures being more difficultly tinged 
with madder than thoſe of young ones.—If authors 


Have not miſtaken, the arteries of bones have ſome- 
times become very large (a). I 
We may conclude from arteries being accompanied 


with veins ſo far as we can trace them in every other 
art of the body, that there are alſo veins in the * 


bones; and the diſappearing of the tincture of mad- 
der, after bones of living animals are coloured with 
it, could not be without ſuch veins to carry it away; 
nay, the veins of bones can ſometimes be injected, 
and then ſeen (). | 
T The bones of a living animal are ſo inſenſible, that 
they can be cut, raſped, or burnt, without putting 
_ the creature to pain, and the nerves diſtributed in 
their ſubſtance cannot be ſhewn by diſſection; from 
which it might be inferred that they have no nerves 
diſtributed to them: But the general tenor of nature, 
which beſtows nerves to all the other parts, ſhould *' 
prevent our drawing ſuch a concluſion. And if ſen- 

bility is a ſure proof of nerves entering into the 
compoſition jof any part, as it is generally allowed to 
be, we have ſufficient evidence of nerves here in the 
bones; for the granulated red fleſh which ſprouts out 
from them, after an amputation of a limb, or per- 
forming the operation of the trepan, or after an ex- 
foliation, is exquiſitely ſenſible : And, in ſome ulcers 
of bones, where the perigſleum was all ſeparated, the 
patient ſuffered racking pain, if the bone was touch- | 
ed with a rough inſtrument ; nor was he free of pain 


after the bone was perforated (a)—The reaſon why | 
| | the 


(e) Diemerbrock Anat. lib. 9. cap. x,—Mery. Hiſt, de I'Acad, 


ges ſciences, 1704. 
) Sue trad. d'oſteolog. p. . 
(-) Nicol. Maſla lib. introd. anat. cap. 30, 
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the nerves of rigid hard bones become inſenſible, is, 
That all nerves muſt have a conſiderable degree of 
flexibility at the part where objects are applied, other- 
wiſe it cannot be affected by their impreſſions. We 
ſee this illuſtrated in a very common analogous caſe, 
the growth of a new nail : When the former one has 


N ſuppurated off, the thin membrane which firſt ap- 
ET pears, is exquiſitely ſenſible ; but gradually becomes 
dull in its ſenſation, till it can cut or ſcraped, 


without cauſing pain, after it is formed into a hard nail. 

From what has been ſaid of the veſlels of bones, 
it is evident, that there is a conſtant circulation of 
fluids in every part of them; and that there is a per- 
petual waſte and renewal of the particles which com- 
poſe the ſolid fibres of bones, as well as,of other 
parts of the body ; the addition from the fluids ex- 
ceeding the waſte during the 'growth of the bones 
the renewal and waſte keeping pretty near par in ad- 
ult middle age; and the walte exceeding the ſupply 
from the liquors in old age; as is demonſtrable from 
their weight : For each bone increaſes in weight, as 
a perſon approaches to maturity; continues of nearly 
the ſame weight till old age begins, and then be- 
comes lighter. —The ſpecific gravity of the ſolid fides, 
on the contrary, increaſes by age; for then they be- 
come more hard, compact, and denſe. In conſequence 
of this, the bones of old people are thinner and 
firmer in their ſides, and have larger cavities than 
thoſe of young perſons. 

The vaſcular texture of bones muſt make them 
ſubject to obſkrufions, ecchymeſes, ulcers, gangrenes, 
and moſt other diſeaſes which the ſofter parts are af- 
fected with; and therefore there may be a greater vas 
my of carics than is commonly deſcribed (a). 

ence we can account for the following appear- 
anccs, 
Hamerrhagies from fungous fleſh riſing out from the 
molt {olid part of a cut bone (5). 
The 


* Edinburgh Medical eſſays and obſ. vol. 5. art. 25. 
%% Medical eſſays, vol. 4. art. 21. 


10 Or Tax BONES i GENERAL. 


The regular alternate elevation and ſubſiding, or N 
* pulſation, frequently to be ſeen in ſome of 
th f 


e cells of a carious bone. 


Cells reſembling cancelli, ſometimes ſeen in the 


part of a bone, which, in a natural ſtate, is the moſt 
ſolid and firm (c). 
A bone as a tube including another bone within 


it (4). | | 


On the internal ſurface of the ſolid parts of bones, | 


there are orifices of canals, which paſs outwards ® 
through the plates to open into other canals that are 
in a longitudinal direction, from which other tranſ- 7 


verſe paſſages go out to terminate in other /ongitudinal 
canals; and this ſtructure is continued through the 
whole ſubſtance of bones, both theſe kinds of canals 


becoming ſmaller gradually as they approach the outer 3 
Iurface (a).—Theſe canals are to be ſeen to the beft 


advantage in a bone burnt till it is white : When it 


is broken tranſverſely, the orifices of the /2ngitudinal 


canals arein view; and when we ſeparate the plates, the 


tranſverſe ones are to be obſerved. Here however we 


are in danger of believing both theſe ſorts of canals 
more numerous than they really are; becauſe the 
holes made by the proceſſes connecting the plates of 


bones, have the appearance of the tranſverſe (o), and 


the paſſages for the blood-veſſels reſemble the /ongitu- 
dlinal canals. I do not know how we are to keep free 
of error about the tranſverſe canals; but think we 
may diſtinguiſh between the two kinds of longitudinal 
ones; for the paſſages of the veſſels are largeſt near 
the external ſurface of the bone, and every tranſverſe 


© * — 222 ad ves 22 5s 7 
6 — 
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TeCtion of them is circular; whereas the longitudinal 3 


canals are largeſt near the cancelli, and their tranſverſe Þ 


ſections appear to me of a flat oval figure, which 


may be owing to the different momentum of the fluids Þ 


conveyed in them. —The ſituation of the larger lon- 


gitudinal canals, and of the paſſages of the larger 


(c) Ruyſch. 'Theſ. 8. num. 8. Theſ. 10. num. 176. 
(d) Idem, ibid. 
(a) Havers Oſteolog. nov. p. 43. 
{5) Morgagn. Adverſ. 2. animad. 25. 
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4 veſſels, makes a bone appear more denſe and compact 


in the middle of its ſolid ſides, than towards its outer 
and inner ſurfaces, where it is ſpongy. 

We ſee marrow contained in the larger tranſverſe 
and longitudinal canals juſt now deſcribed, and from 
thence judge that it paſles alſo into the ſmaller ones, 


The drops of oil which we diſcover with a microſcope 
every where on the ſurface of a recent bone, fractu- 


red tranſverſely, and the oozing of oil through the 


A moſt ſolid bones of a ſkeleton, which renders them 


greaſy and yellow, are a confirmation of the uſe of 
theſe canals. Of what advantage this diſtribution 
of the marrow through the ſubſtance of bones is, will 
be mentioned when the nature and uſe of this animal 
oil is inquired into. | 
Moſt bones have one or more large oblique canals 
formed through their ſides for the paſſage of the me- 
dullary veſſels, which are to be deſcribed afterwards, 
Bones expoſed to a ſtrong fire in chemical veſſels, 
are reſolved, in the ſame manner as the other parts 
of animals, into phlegm, ſpirit, volatile ſalt, fetid ailp 
and a black caput mortuum. But the proportion of 
theſe principles varies according to the age, folidities, 
and other circumitances of bones. Young bones 
yield the largeſt proportion of phlegm ; ſpongy bones 


afford moſt ei, and ſolid ones give moſt ſalt and 


black re/duum.——Though this em can ſcarce 


A 


or 2 FC 


be changed by the force of fire while it is in cloſe 


veſſels; yet, when it is burnt in an open fire, the te- 
nacious oil, to which it owes its black colour, is for- 


© ced away, and a white earth is left that has little or 
* no fixed ſalt in it. This earth ſeems to be the proper 


conſtituent ſolid part of bones, and the other princi- 
ples give it firmneſs and tenacity : For the quantity of 
the earth is ſo great, that, after all the other princi- 
ples are ſeparated from a bone, its former {hape and 
ſize remain (a); but it is very brittle till it is moiſe 
tened with water or oil, when it recovers ſome tena- 
city.— The increaſe of the proportion of earth in old 


| people's 
(a) Havers, Oſtcolog. nov. dlſc. I. p. 32. 
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people's bones is one reaſon of their being more brit- 
tle than thoſe of young people are. 

_ Leſt any imagine the ſalts and oils of bones, while 
in a natural ſtate, to be of the ſame acrid kind with 
thoſe obtained from them by the chemical. analyſis, 
it is to be obſerved, that theſe principles may be ex- 
trated from bones in the form of a very mild jelly, 
by boiling them in water. | 
—— The bones ſuſtain and defend the other parts of the 

y 


* 


nally, with a membrane; which is therefore com- 
monly called PERIOSTEUM INTERNUM. 


The internal perigſteum is an extremely fine mem- 
* brane; nay, frequently it has a looſe reticular tex- | 


ture; and therefore it is compared by ſome to the a- 
rachnoid coat of the ſpinal marrow : ſo that we cannot 


expect to divide it into layers as we can divide the ex- 


ternal perigſteum. We can however obſerve its proceſſes 
entering into the tranſverſe pores of the bones, where 
Probably they are continued to form the immediate 
canals for the marrow diſtributed through the ſub- 
ſtance of the bones; and along with them veſlels are 
ſent, as from the external perigſteum, into the bone (5). 
Theſe proceſſes being of a very delicate texture, the 


adheſion of this membrane to the bone is ſo ſmall, that 


it ſeparates commonly more eaſily from the bone than 


from the marrow which it contains: Wherefore, one 
might call it the common membrane of the marrow, 
rather than by the name it now has. But whether 
the one or the other deſignation ought to be given it, 


is not worthy a diſpute. 

From the internal ſurface of the internal perigſteum, 
a great number of thin membranes are produced 
which, paſſing acroſs the cavity, unite with others 
of the ſame kind, and form ſo many diſtin& bags, 
which communicate with each othes; and theſe a- 


gain are ſubdivided 'into communicating veſicular | 


cells, in which the marrow is contained. Hence it 
is, 


(3) Winſlow Expoſition anat. des os frais, $ 82. 83. 


nes are lined within, as well as covered exter- 
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is, that the marrow, when hardened, and viewed 
with a microſcope, appears like a cluſter of ſmall 
pearl; and that the hardened marrow of bones buried 
long under ground, or Jaid ſome time in water, 
and then dricd, is granulous (@). This texture is 
much the ſame with what obtains in the other cellu- 
lar parts of the body, where fat is collected; only 
that the cells containing the marrow are ſmaller than 
WT thoſe of the tunica adips/a or cellulcſa elſewhere, which 
probably is owing to their being incloſed in the bones, 
where they are not ſo much ſtretched or extended as 
in other parts. 

The Marrow: is the oily part of the blood, ſepa- 
rated by ſmall arteries, and depoſitated in theſe cells. 
ts colour and conſiſtence may therefore vary accord— 

ing to the ſtate of the veſſels, and their diſtrivution on 

the membranes of the cells. ' 

The marrow, as well as the other fat of the body 
chemically analyſed, yicl.ls, beſides oil and water, a 
confiderable proportion of an acid liquor, but no al- 

ali (5). This may be the reaſon of its being leſs pu- 
treſcent than the blood or moſt other parts of animals 

(c), which is a ne eſſary quality in a ſubſtance that 
is conſtantly expoſed to a conliderable degree of heat, 
and is mor: in a ſtagnating condition than the other 
Iliquors. 

HBeſides the arteries, which I mentioned already 
p- 7-), to be ſent from the bones to the marrow, 
there is at leaſt one artery for each bone; ſeveral bones 
have more, whoſe principal uſe is to convey and ſe- 
Neern this oily matter. After theſe arteries have pier- 
ced the ſolid fide of a bone, they are divided into ſe- 
veral branches; which ſoon are diſtributed every where 
on the internal perigſleum, and afterwards ſpread their 
branches inwards on the medullary cells, and out- 


3M 


LS * — . * * = oi 


wa. 7, £5 ©... 


—— 
- ww 


3 Wwvacds through the tables of the bone. 

. B The 
r) Ruyſch. Theſaur, 9. num. 2. et Adverf. dec. 171. obf. 9. 

it 0% Grutzmaker Diſſert. de oſſium medulla:— Haller Element. phy- 


„% liolog. lib. 4. ſect. 4. ö 
(e) Pringle Append. to camp diſeaſes, exper. 47. 
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The blood which remains after the ſecretion of the | 
marrow, is returned by proper veins, which are col- | 
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lected from the membranes into-one or two large 


trunks, to paſs out at the fame holes or paſſages at 
which the artery or arteries enter. 

The general rule of the ſmall veſſels decreaſing in 
their capacities as animals advance in age, to which 
many phænomena in the animal ceconomy are owing, 
obtains here: For though the trunks of the medulla- 
ry veſſels enlarge as animals turn older; yet the ſmall 
branches become ſmaller ; as is evident from injec- 
tions, which cannot be made to paſs near ſo far in 


theſe veſſels of adults as of children. Hence the ? 


marrow is bloody in children, oily and balmy in 
middle age, and thin and watery in old people. 


By experiments made on the marrow, when bones a 
of living animals are opened or cut through (a), and | 


from the racking pain with which ſuppurations within 
bones are frequently attended, we have ſufhcient 


proof that the membranes here are ſenſible, and con- 


ſequently have nerves diſtributed to them. Hippo- 
crates (b) might therefore ſay juſtly, that a wound pe- 
netrating into the cavity of a bone may produce a de- 
lirium. 


IT be veſſels of the marrow, wrapt up in one com- 


mon coat from the perieſteum, paſs through the bones 


by proper canals ; the moſt conſiderable of which are | 
about the middle of each bone, and are very oblique. | 
Sometimes theſe veſſels continue at a little diſtance # 
in their paſſage when the canal is divided by a ſmall | 


bony partition or-two. 


From the ſtructure of the contents of the bones, | 


we may judge how theſe parts, as well as others, may 
be ſubject to oidema, phlegmon, eryſipelas, ſchir- 


Thus, &c. and may thence be led to a cure of each, 


before the common conſequence, putrefaction, takes 


place, and frequently occaſions the loſs of the limb, | 


The 


if not of the patient. 


(a) Du Verney Memoires de Acad. des ſciences, 1700, 
(b) Aphorifm, 5 7. aph. 24. i 
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The marrow is of very conſiderable uſe to the 
bones ; for, by entering their tranſverſe canals, and 
paſſing from them into the longitudinal ones, it is 
communicated to all the plates, to ſoften and connect 
their fibres, whereby they are preſerved from becom- 
ing too brittle; as we ſee they do in burnt bones, or 
thoſe long expoſed to the air; in people labour ing un- 
der old age, pox, or ſcurvy: In all which caſes, the 
oil is either in too little quantity, or has its natural 
good qualities changed for worſe ones. 

Beſides this advantage which the ſubſtance of bones 
has from the mariow, their articulations are ſaid (a) 
to receive no leſs benefit from it: for it is thought 
that the marrow paſles into the articular cavities, 
through the holes which are in the bones near the 
large joints. And, as a proof of this, it is alledged, 
that butchers, upon ſecing the greater or Iciler quan- 
tity of marrow, in the bones oi cows, can tell whe- 
ther they have travelled far or little before they were 
| {laughtered. 

When the marrow, aſter having ſerved the uſes 
mentioned, is reaſiumed into the maſs of blood, (as it 
is continually, in common with all other ſecreted li- 
quors that have not paſſages formed for conveying 
them out of the body), it corrects the too great acti- 
mony communicated to the ſaline particles of our 
fluids by their circulation and heat; in the ſame 
manner as lixivial ſalts are blunted by oil in making 
ſoap. Hence, in acute diſeaſes, the marrow, as well 
as the other fat of the body, is quickly waſted, but 
muſt be immediately ſupplied by liquers from the 
veſſels; ſeeing the cells within the bones, which have 
no afhiſlance io their contraction from the preſſure 
of the atmoſphere, cannot collapſe, as the zela cel- 
lularis under the ſkin does, when the liquor in its 
cells is abſorbed ; the bones therefore are always full, 

Since it is the nature of all oil to become thin and 
rancid when expoſed long to heat, and 'bones have 

B 2 much 


(a) Joan de Muralto Vade mecum anat. exercit. 5. $ 3.— Haxers 
Oſteolog. nor. dic. 3. p. 179. | 
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. Much oil in their firm hard ſubſtance, we may know al 
why an ungrateſu} ſmell, and dark coloured thi i 


zchor, proceed more from corrupted bones than from 
other parts of the body; and we can underſtand the 
reaſon of the changes of colour which bones undergo, 


according to their different degrees of mortification.— i 


Hence likewiſe we may learn the cauſe of a Hina 
ventoſa, and of the difficulty of curing all caries 
of bones proceeding from an obſtruction, and con- 
ſequent putrefaction of the marrow; and of the 
quick pulſe, thirſt, and Hectic paroxyſms, fo often at- 
tending theſe diſeaſes. "Theſe phenomena alſo teach 


us the reaſon of the fatal prognoſis taken from black 


ſetid urine in fevers. 

Though bones ſo far agree in their ſtructure and 
annexed parts, yet we may obſerve a conſiderable 
difference among them in their magnitude, figure, 
fityation, ſubſtance, connection, uſes, Wc. From 
which authors have taken occaſion to diſtinguiſh them 
into as many clafles as they could enumerate of theſe 
different circumſtances. But theſe being obvious to 
every perſon that looks on bones, I thall only men- 
tion one of them; which comprehends very near the 
whole bones of the body, and at the ſame time leads 
us to examine the moſt conſiderable variety that is to 
be found in the diſpoſition of their conſtituent parts, 
and in their uſes. It is this, that ſome bones are 
broad and flat, while others are /ong and round. 

The broad bones have thin fides, by the plates 
being ſoon and equally ſent off to form the lattice- 
work; which therefore is thicker, and neatly of an 


equal form all through. By this ſtructure, they are 


well adapted to their uſes, of affording a large e- 
nough ſurface for the muſcles to riſe from, and move 
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upon, and of defending ſuthciently the parts which 


they incloſe. * 
The round bones have thick ſtrong walls in the Mid- 

dle, and become very thin towards their ends, which 

is owing to very few plates ſeparating at their mid- 


dle; where, on that account, the cance//i are ſo fine 


and 
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and ſmall, that they are not taken notice of: But 
ſuch bones are ſaid to have a large reſervoir of 
oil in this place. Towards their ends the lattice- 
work becomes very thick, and rather more complete 
than in the other tort of bones. —Theſe round bones 
having ſtrong forces naturally applied to them, and 
= being otherwiſe expoſed to violent injuries, have need 
of a cylindrical figure to teſiſt external preſſure, and 
of a conſiderable quantity of oil to preſerve them 
from becoming too brittle. Beſides which, they are 
advantageouſly provided with thick ſides towards their 
middle, where the greateſt forces are applied to in- 
jure them; while their hollowngſs increaſes their 
diameter, and conſequently their ſtrength to reſiſt 
forces applied to break them tranſverſely (a). Thus, 
for inſtance, in eſtimating the proportional reſiſtance 
of two cylindrical bones of unequal diameters, but 
conſiſting, of an equal number of ſimilar fibres uni- 
formly diſpoſed round each, it 1s plain, 

1. That the abſolute force of theſe two bones is 
equal, becauſe they conſiſt of equal numbers of ſimi- 
lar fibres. 

2. That the abſolute forces of all the fibres in 
each bone have the ſame effect in reſiſting any power 
applied to break them, as if the ſum of all their forces 
Was united in the reſpective centres of the tranſverſe 
X ſcCtions where the fractures are to be made. For, by 
XX. bypotheſis, the fibres being uniformly diſpoſed in each, 

there is not any fibre in either bone that has not a 
. correſponding fibre; the ſum of both whoſe diſtances 
from the axis of revolution (about which all the parts 
of the bone mult revolve in breaking), is equal to two 
ſemidiameters of the bone: Conſequently each fibre, 
and all the fibres, may be regarded as reſiſting at the 
diſtance of one ſemidiameter or radius from this axis, 

that is, in the centre. 
3. Since the united force of all the fibres is to be 
regarded as reſiſting at a diſtance from the centre of 
motion equal to the ſemidiameter, it follows, that 
B 3 the 


(a) Galilei Mechanic, dialog. 2. 
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the total reſiſtance of all theſe fibres, or the ſtrength 
of the bone, is proportional to its ſemidiameter, and 
conſequently to its diameter. 

I have here taken for an example one of the moſt 
fimple caſes for calculating the proportional forces of 
bones. But, was it not too foreign to the preſent 
deſign, it might be univerſally demonſtrated, that, of 
whatever figure bones are, and in whatever manner 
their fibres are diſpoſed, their ſtrength muſt always 
be in a ratio, compounded of the area of their tranſ- 
verſe ſections, or of their quantity of bony matter, 
and of the diſtance of the centre of gravity of theſe 
fections from the centre of motion or fulcrum, on 
which the bone 1s ſuppoſed to be broken (a). 

Since therefore the ſtrength of bones depends on 
their number of fibres, or quantity of matter, and 
the largeneſs of their diameters, one may conclude, 
that the part of a bone formerly fractured, and re- 
united by a callus, muſt be ſtronger than it was be- 
fore the fracture happened; becauſe both theſe ad- 
vantages are obtained by a callus; which is a wiſe 
proviſion, ſince bones are never ſet in ſuch a good 
direction as they were naturally of; and then, where- 
ever a callus is formed, there is ſuch an obſtruction 
of the veſſels, that if the bone was again broken in 
the ſame place, the e matter could not ſo eaſily be 
conveyed to reunite it. This callus may indeed, for 
want of compreſſion, be allowed to form into a 
ſpongy cellular ſubſtance (5); but even in this caſe, 
the ſtrength of the bone is here increaſed by one or 
both the cauſes above-mentioned. 

Many bones have protuberances, or proceſſes , riſing 
out from them. If a proceſs ſtands out in a roundiſh 
ball, it is called capt, or Head. —If the head is flatted, 
it obtains the appellation of condy/e,—A rough unequal 

protuberance, 


(a) See the demonſtration of this theorem by Dr Porterfield in 
the Edinburgh Medical eſſays, vol. 1. art. 10. 

(b) Ruyſch. Theſaur. 8. n. 49. Muſ. anat. thec. B. repoſit. 2. n. 2. 

* Amoquous, txpuctis, to x, wpoBern, wpoBbanyua, Exceſſus, ex- 
planatio, tuberculum, gibbus, eminentia, productio, extuberantia, 
projectura, enaſcentia. : 
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9 protuberance, is called tubergſity.— When a proceſs 
liſes narrow, and then beomes large, the narrow or 
WF ſmall part is named cervix, or neck. Long ridges of 
bones, are called /pines,—duch procefles as terminate 
in a ſharp point, have the general name of corone +, 
or coronoid, beſtowed on them, though moſt of them 
reccive particular names from the reſemblance they 
have, or are imagined to have, to other ſubſtances, 
e. g. maſtoid, ſtyloid, anchored, coracoid, ſpinal, Wc. 
ZE Such procefles as form brims of cavities, are called 
= /upercilia (a). | 
= Proceſics ſerve for the advantageous origin and in- 
ſertion of muſcles, and render the articulations firm 
and ſtable. * | ; 

Before leaving this ſubject, we muſt remark, that 
much the greater number of what are called proceſſes 
in adult bones, diſcover themſelves in children to be 
epiphyſes, or diſtinct bones, which are afterwards 
united to the other parts; ſuch are the /y/cid proceſ- 
ſes of the temporal bones, procefles of the vertebræ, 
trochanters of the thigh, &c. However, as I defign 
to inſiſt chiefly on the deſcription of the adult ſkele-» 
ton, in which the union of theſe parts is ſo intimate, 
that ſcarce any veſtige remains of their former ſepa- 
ration, I ſhall retain the common appellation of apo- 
X phy/e, or proceſs, to all ſuch protuberances; but ſhall 
X remark the principal ones, that have no juſt title to 
this name, when they occur in the deſcription of 
particular bones. | 
W On the ſurfaces of a great many of the bones there 
are cavities, or depreſſions: If theſe are deep, with f 
large brims, authors name them catylæ (b).—If they 
are ſuperficial, they obtain the deſignation of glenæ, 
or g/enoid. Theſe general clafſes are again divided 
into feveral ſpecies :>Of which pits are ſmall round- 
iſh channels ſunk perpendicularly into the bone; 
furrows are long narrow canals, formed in the ſur- 
face ;——1tches, or natches, ſmall breaches in the bone;— 

+ Roſtra, glandes. 


funuofities 7 
(a) Trvec, depvic, Age, xen, Labra. 
(5) Korvdidesy 5Zubepor, Acetabula, pixides, buccellæ. * 
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ſinuofities, broad, but ſuperficial depreſſions without 
brims ee, large deep cavities, which are not e- 


vities within the ſubſtance of the bones, with ſmall 
apertures . e LEY or holes, canals that pierce 
quite through the ſubſtance of the bones. — When 
this laſt ſort of cavity is extended any long way with- 
in a bone, the middle part retains the name of canal, 
and its ends are called /oles. 
_ The cavities allow the heads of bones to play in 
them; they lodge and defend other parts; they af- 
ford ſafe paſſage to veſſels, muſcles, £&*c. To mention 
more, would engage us too much in the hiſtory of 
particular bones, which more properly belongs to the 
demonſtration of the teleton, where we ſhall have 
occaſion to obſerve theſe ſeveral ſpecies of cavities. 
To far the greater number of bones, whoſe ends 
are not joined to other bones by an immoveable arti- 
culation, there are ſmaller ones annexed, which af- 
terwards become ſcarce diſtinguiſhable from the ſub- 
Nance of the bone itſelf. Theſe are called epiphy/es, 
or appendices (c). Some bones have one, others have 
two, three, or four of theſe appendices annexed, by the 
means of cartilages, which are of a conſiderable 
thickneſs in children, but by age become thinner ; 
the oſſification proceeding from the end of the bone 
on one fide, and from the epiphy/es on the other, till 
at laſt, in adults, the place of their conjunction can 
ſcarcely be ſeen on the external ſurface; and it is on- 
ly ſometimes that we can then ſee any mark of di- 
ſtinction in the cancelli (d). 
Several proceſſes (e. g. trochanters of the thigh, 
ſpine of the ſcapula, c.) have epiphyſes and proceſ- 
es frequently riſe out from epiphy/es ; for example, at 
the lower end of the femur, ulna, tibia, We (e). 
The epiphy/es are united chiefly to ſuch bones as are 
deſtined for frequent and violent motion; and for 
| this 
(c) Applantatio, additamentum, adpaſcentia, adnexum, perone. 
(d) Winſlow Expoſition anatomique de corps humain, traité des 
os ſecs, § 116. * . 2 
( Veſal. De human, corp. fabrica, lib, I, cap. 3. 


ki 


qually ſurrounded by high brims ;—jſinuſes, large ca- 
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this purpoſe they are wiſely framed of a larger dia- 
meter than the bone they belong to; for by this 
means, the ſurface of contact between the two bones 
of any articulation being increaſed, their conjunction 
becomes firmer, and the muſeles inſerted into them 
act with greater force, by reaſon of their axes being 
further removed from the centre of motion. Theſe 
advantages might indeed have been obtained by the 
expanGon of the end of the bone itſelf, to a thick- 
neſs equal to that of the epiphy/es ; but then the con- 
ſtant ſeparation of new plates to form ſo wide a cel- 
lular ſtructure, muſt have left the ſolid ſides of the 
bones ſo thin, as to yield eaſily, either to the action 
of the muſcles fixed to them, and paſſing over them, 
to the weight ſeveral of them are obliged to ſupport, 
or to the application of any other external force. 
Several anatomiſts (/) thought that the epiphy/es 
ſerve other purpoſes: ſuch as, ſecuring the ligaments 
of the articulations which riſe out from between the 
bones and them ; for, as ſoon as theſe parts are inti- 
mately joined, the ligaments inſinuated betwixt them 
muſt have a much ſtronger connection than they 
could have to the ſmooth ſurface of the bones. Such 
an interception of the ligament between the body of 
the bone and its epiphy/e 18 not to be ſeen ; but as, at 
this place, the bone remains longer ſoft than any 
where elſe, and the adheſion of the perigſteum, and 
of ligaments to bones, is always ſtronger in propor- 
tion to the bones being neareſt to the conſiſtence of 
thoſe parts, which is, being ſofteſt, the opinion of 
theſe writers concerning the ſtronger connection of 
the ligaments, where the bones — epiphyſes join, is 
not without ſome foundation. | 
Poſſibly, too, by the fibres of epiphy/es not extend- 
ing themſelves ſo longitudinally as thoſe of the bones, 
there may be leſs chance of the former running into 
each other, than of the latter. | 
The 


Cf) Collumb. De re anatomica, lib. 1. cap. 2.—Fallop. Expect. 
de cfſibus, cap. 11. | 
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The ſoftneſs of the ends of bones may be of ſome WM 


advantage in the womb, and at birth, after which 
the offification begins at different points to form epi- 
pbyſes, before the oſſification can extend from the 
middle to the ends of the bones (g). 

However ſolid and compact adult bones are, yet 
they were once cartilages, membranes, nay, a mere 
jelly. This needs no further proof, than repeated 
obſervations of embryos when diſſected: And. how 
much more tender muſt the bones be before that 
time, when neither knife nor eye is capable to diſ- 
cover the leaſt rudiments of them ? By degrees they 
become more ſolid, then aſſume the nature of griſtles, 
and at laſt oſſify; the coheſion of their plates and 
fibres always increaſing in proportion to their increaſ- 
ed ſolidities; as is evident from the time neceſſary 
to unravel the texture of bones of people of diſferent 
ages, or of denſe and of ſpongy bones, or of the dif- 
ferent parts of the ſame bone, -and from the more 
tedious exfoliations of the bones of adults than of 
children. | | 
After any part of a bone is fully offified, its fibres 
are extended little more in length at that part, 
though they increaſe there in thickneſs, and though 
their ſofter parts continue to become longer (+). 
As the ſolidity of bones increaſes, their perigſteum 
more eaſily ſeparates from them. When bones are 
membranous, the perigſteum and they cannot be di- 
ſtinguiſhed; they appear to be the ſame ſubſtance. 
When they are cartilages, their membrane adhere ſo 
firmly to them, that it is difficult to ſeparate it from 
them. Where the rigid bony fibres are, the perigſte- 
um is eaſily taken off. Is the ſimilarity of ſtructure 
and conſequent greater attraction of the membrane 
and ſubſtance it incloſes, while they are both flexible, 
the cauſe of their greater adhefion ? or is it owing to 
the veſſels that go from the one to the other be- 


ing 
(gs) Haller de ſtudio medic. p. 267, 


(+) Hales's Vegetable ſtatics, p. 293.—Du Hamel Memoires de 
Pacad. des ſciences, 1742. 
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Wing then larger? or do both theſe cauſes combine to 
1 produce this effect? Or is the membrane or cartilage, 
X which becomes bone afterwards, to be conſidered as 
the ſame ſubſtance with the perigfeum (7) ? and muſt 
all theſe plates of bones be therefore ſaid to be 
layers of the perigfeum hardened (+)? | 
Ihe offification of bones depends principally on 
KT their veſſels being fo diſpoſed, and of ſuch diameters, 
as to ſeparate a liquor, which may eaſily turn into a 
RX bony ſubſtance, when it is deprived of its thinner 
parts; as ſeems plain from the obſervation of the cal- 
jous matter ſeparated after fractures and ulcers, where 
part of the bone is taken out: For in theſe caſes, the 
X veſſels extending themſelves, and the liquors added 
to them, are gradually formed into 3 fleſh ; 
X which fills up all the ſpace where the bone is taken 
from, then hardens, till it becomes as firm as any 
other part of the bone. This happens frequently, 
even when the ends of the diſeaſed bone 'are at a 
conſiderable diſtance from each other (/). 
Ihe induration of bones is alſo greatly aſſiſted by 
= their being expoſed, more than any other parts, to the 
ſtrong preſſure of the great weights they ſupport, to 
the violent contraction of the muſcles fixed to them, 
and to the ſorce of the parts they contain, which en- 
deavour to make way for their own further growth. 
y all this preſſing force, the folid fibres and veſſels 
of bones are thruſt cloſer ; and ſuch particles of the 
fluids conveyed in theſe veſlels as are fit to be united 
to the fibres, are ſooner and more firmly incorporat- 
ed with them, while the remaining fluids are forcibly 
driven out by the veins, to be mixed with the mals 
of blood. In conſequence of this, the veſſels gradu- 
ally diminiſh as the bones harden. From which a- 
gain we can underſtand one reaſon, why the bones of 


young animals ſooner reunite after a fracture than 
thoſe 


(i) Memoires de Vacad. des ſciences, 1744. 

(+) Memoires de Pacad. des ſciences, 1743. 

(/) Hildan, de vuln. graviſ.— Med. eſſays, vol. I. art. 23.— Job 4 
Meckren obſ. 69. - Mem. de l'acad. des ſciences, 1742.— See a col- 
lection of ſuch caſes in Bochmer de oſſium callo, 
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thoſe of old, and why cattle that are put too ſoon to 
hard labour ſeldom are of ſuch large ſize as others of 
the ſame brood who are longer kept from labour. 

That the oſſifying of bones greatly depends on 
preſſure, ſeems to be evinced from the frequent ex- 
amples we meet with of other parts turning bony, 
when long expoſed to the preſſing ſorce of the ſur- 
rounding parts, or when they are ſubjected to the 
like circumſtances by their own frequent and violent 
contraction. Witneſs, the bones found frequently 
near the baſe of the heart in ſome old men (m), and 
in ſeveral other creatures. Nay, the muſcular ſub- 
ſtance of the heart has been oſſiſied in ſuch (4), and 
the arteries of old men often become bony.— The 
cartilages of the /arynx are generally oſſiſied in ad- 
ults.—In beaſts of burden, the cartilages between 
the vertebræ of the back very often change into com- 
plete bones; and, being intimately united with the 
vertebræ, the whole appears one continued bone ;— 
Nor is the perigſteum exempted from ſuch an indura— 
tion (o). 

To confirm this argument ſtill farther, we may 
obſerve, that bones begin their oflification at the 
places where they are molt expoſed to theſe cauſes, 
viz. in the cylindrical bones from a middle ring, 
and in the broad ones, at or near their centre, from 
one or more diſtinct points. The reaſon of which 
is, that theſe parts are contiguous to the bellies of 
the muſcles annexed to the bones, where the ſwel- 
ling of theſe moving powers is greateit. What the 
effects of this may A let any judge, who view fome 
of the bones, as the ſcapulu, and a ilium, which are 
covered with muſcles on each fide; how compact 
and thin they are in adults, where the bellies of the 
muſcles were lodged ; whereas in children they are 
thicker. But this being the middle part of theſe 

bones, 

(n) Riolan. Comment. de offib. cap. 32.—Bartholin. Hiſt. med. 
cent. I. hiſt. 50.—lIbid. cent. 2. hiſt. 45. 

() Cheſelden's Anatomy, book 1. introd,-Garengeot Hiſt. de 
Facad. des ſciences, 1726. 

(%) Peyer. Ephemerid. German. decur. 2. ann. 7. obſcrv. 205. 
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bones, where the greateſt number of fibres is, this 
particular place would have been much thicker in 
adults, had not this forcible cauſe been applied, 
which has not had ſuch effects in children, whoſe 
muſcles have not been much exerciſed. —Beſides, if 
we allow that all the parts of a bone are equally in- 
creaſed by the conſtant ſupply of new particles, each 
fibre, and every particle of a fibre, endeavours to 
make way for its own growth, by puſhing the one 
next to it; and conſequently by far the greateſt preſ- 
ſure is on the middle, to make the particles firm, and 


W therefore to begin their oſſification there. Lay, The 


ulſation of the medullary arteries, which enter the 
— near to this middle part, may, as authors have al- 
ledged, contribute perhaps ſomewhat to this induration. 
|. the eſſects of preſſure only it is, that we can 
account for the bones of old people having their 
Gdes much thinner, yet more denſe and ſolid, while 
the cavities are much larger than in thoſe of young 
people; and for the prints of muſcles, veſlels, c. 
being ſo much more ſtrongly marked on the ſurfaces 
of the former than of the latter, if they belong to 
people of near the ſame condition in life. Preſſure 
muſt likewiſe be the cauſe which, in people of equal 
ages, makes theſe prints ſtronger in the bones of thoſe 
who had much labour and exerciſe, than they are in 
people who have led an indolent inactive life. 
Perhaps both the cauſes of offification above men- 


| tioned, may be aſſiſted by the nature of the climate 


people live in, and the food they uſe. Whence, in 
hot countries, the inhabitants ſooner come to their 
height of ſtature than in the northerly cold regions-: 
And thence ſeems to have ariſen the common prac- 
tice among the ladies, of making puppies drink 
brandy or ſpirit of wine, and of bathing them in 
theſe liquors, to prevent their growing big. Nay, it 
has been obſerved, that much uſe of ſuch ſpirits has 
occaſioned parts, naturally ſoft, to petrify in ſome, 
and to oſſify in other people of no great age (p). 

C From 


(p) Littre Hiſtoire de Pacad. des ſciences, 1706. Geo M 
moues de Pacad, des ſciences, 1706, wy _— 
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From the foregoing account of the ſtructure of 
bones, and of their oſſification, we may underſtand 
the reaſons of the following phznomena. 

How the natural colour of bones may be changed 
by ſome ſorts of food (3). 

Why the bones of ſome people are ſo long in har- 
dening, and in others never completely indurate. 

Why, in ſuch whoſe oflification is flow, the bones 
are generally thicker in proportion to their lengths, 
eſpecially at their ends; as in the rictets. 

How hard firm bones have become ſoft and pliable 
by diſeaſes (7). 

Why in ſome diſeaſes, epiphy/es ſeparate from 
bones (5), and the ends of fractured bones come aſun- 
der many years after their fractures appeared to be 
cured (7). | 

How bones may waſte and diminiſh (). 

How bones may become ſolid all through, without 
any appearance of cancel/: (x). 

ow nodes, tophi, and exo/toſes, happen aſter the e- 
roſion of the external plates of bones in the /ues ve- 
nerea, ſcurvy, rheumatiſm, and gout. 

How bones exfoliate by the riſing of granulated 
fleſh from their ſurface. 

How, and from what callus is formed after a frac- 
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(%) Philoſoph. Tranſat. Num. 442. art. 8. Num. 443. art. 2. 
Num. 457. art. 4.—Mem. de Pacad. des ſciences, 1739, 1742. 

(r) Hiſtoire de Vacad. des ſciences, 1700.—Mem. 1722.— Gagli- 
ardi Anat. offium, cap. 2. obſerv. 3.—Ephem. Germ. decur. 1. 2 
ann. I. obſ. 37. et ſchol. decur. 2. ann. 7. obſ. 212, 235. decur. 3 
ann. 2. obſ. 3.—Philoſ. Tranſ. Num. 470. $ 3.—lIbid. vol. 40. $ 4. 
and 44. 

(s) Memoires de Pacad. des ſciences, 1699.—Diemerbrock Anat. 
lib. 9. cap. 19.—Cowper's Anat. explic. tab, 96. fig. 1. 

(t) Anſon's Voyage. 

(#) Cheſelden's Anat. book I. introd, Hiſt. de Vacad. des ſciences, 
1700. 

(x) Ruyſch. Theſaur. 2. are. 5. theſ. 3. loc. 1. Num. 5. theſ. . 
Num. 2. not. 3.—Bochmer de callo oſſium. 
(y) Memoires de Vacad, des ſciences, 1741,—Dchtleef de oſſium 
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Why callus appears to be rather the continued ſub- 
ſtance of the perigſteum than of the bone, while it 
remains ſoft and flexible; but ſeems continued with 
the bone aſter it oſſifies (z). 

Why callus is ſenſible, while it is ſoft, but becomes 
inſenſible when it hardens. 

What occaſions ſometimes ſuch diſſiculty in cur- 
ing fractured bones; or why they never reunite, 
though they are reduced, and all proper means to- 
wards a cure are uſed (a).—Are the bones of women 
with child more tedious in reuniting than thoſe of o- 
ther people (5)? 

Why calluſes, after fractures, are ſometimes very 
thick and protuberant. 

What difference there ought to be in the applica- 
tion of bandages to fractures of the bones of old and 
of young patients. 

How bones, remaining long unreduced after a 
luxation, may have their form ſo changed as to make 
their reduction very difficult, it not impoſſible (c). 

Whoever is deſirous to know, in what time and or- 
der each bone and its ſeveral parts begin to aſſume a 
bony nature, let him conſult Rerchingius (d), who 
gives us the delineations of abortions from three 
days after conception, and traces the oſſiſication of 
the bones from three weeks, and a month, till the 
time of the birth: To whom ſhould be added Caite- 
rus (e) and Ey/inivs f). An account of this ſub- 
ject might alſo be collected out of Ruyſch's works, 
where ſome of the miſtakes committed by the for- 
mer authors are corrected : And ſeveral more parti- 

C 2 culars, 

(z) Mem. de Tacad. 1741. 

(a) Meckren Obſerv. medico-chirurg. obſ. 71. Ruyſch. Adverſ. 


dec. 2. $ 2. obſcrv. anat. chir, obſ. 4. Van Swictea in Boerhaave 
Apbor. 5 354. 

(6) Hildan. centur. 5. obſ. 85. et cent. 6. obſ. 68.—Philoſ. Tranf. 
No. 494. § 21. 

(c) Saltzman, Obſ. decvr. obſ. 6.—Memoires de l'acad. de chirur. 
tom. 2. p. 155. — Pockmer Inſtit. oſteolog. § 596. 
%) Anthropograph. ichnograph. et oſtcogenea 1&tuum, 
(e) De oflibus ictus abortivi, 
De oflibus infant. cognoſcend. et curand. 


—— — — IS 


28 Or rTuE BONES ix GENERAL. 


culars, to make the hiſtory of the 9feogenea more ac- 
curate, have fince been added by Neſbit (g) and Al. 
binus (h). | 

I muſt refer to the authors now quoted for the 
more curious part of the human oſteogeny; not 
having preparations enough to give ſuch a full hiſtory 
of it as is done by them. But I ſhall endeavour to 
explain the more uſeful and neceſſary part of the 
oſteogeny, by ſubjoining to the deſcription of each 
hone of an adult, its condition in ripe children; that 
is, in ſuch as are born at the ordinary time; and 
thall point out what parts of each are afterwards 
joined in form of epiphyſes. This, with the following 
gencral rules, ſeem to me ſufficient for underſtand- 
ing what of this ſubject is neceſſary in the practice of 
phyſic and _— 

1. Wherever I mention any parts being cartila» 
ginous, or their being {till ſeparable from the other 
parts of the bone to which they belong, I would be 
underſtood to hint, that, about ſeven or eight years 
of age, ſuch parts are oſſified and united to their pro- 
per bones, unleſs when it is ſaid, that they are after- 
wards formed into ep:þhy/es. 

2. Such as become epphy/es, are generally oſſified 
at ſeven or eight years of age; but, being for thjge 
molt part moiſtened by ynovia, their external ſurface 18 
is ſtill ſomewhat cartilaginous, and they are not yet 
united to their bones. 4 

3. At eighteen or twenty years of age the epiphyſes 
are entirely oſſiſied, and have blended their fibres ſo 
with the body of the bone, as to make them inſepa= 
140 rable without violence. * 

0 The knowledge of this part of the gſteageny I think ñĩ⁶⁸ 
neceſſary, to prevent dangerous miſtakes in the cure 
of ſeveral diſcaſes. As for example: Without this 
knowledge, the ſeparation of an epiphy/e might be 
- miſtaken for a fracture or luxation.— The interſtice of 
two parts of a bone not yet joined, might be judged 
to 
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to be a fiſſure.—A diaſtaſis, or ſeparation of ſuch diſ- 
joined pieces of a bone, might be thought a fracture. 
The protruſion of one piece, or its overlopping 
any other, could be miſtaken for an excreſcence or 
exofifis.—Such errors about the nature of a diſeaſe 
would give one very different indications of cure, 
from what he would have, if he really underſtood 
his patient's caſe. And very often the knowledge ot 
the different inequalities on the ſurfaces of bones, 
muſt direct us in the execution of what is proper to 
be done to cure feveral of their diſeaſes. 

Having thus conſidered the bones when ſingle, we 
ought next to ſhew the different manner of their con- 
junctions T. To expreſs theſe, anatomiſts have con- 
trived a great number of technical terms; about the 
meaning, propriety, and claſſing of which, there has 
unluckily been variety of opinions. Some of theſe 
terms it is neceſſary to retain, ſince they ſerve to ex- 
preſs the various circumſtances of the articulations, 
and to underſtand the writers on this ſubject. 

The ARTICULATIONS are molt commonly divid- 
ed into three clailes, viz. /ymphyſts, fynarthre/is, and 
diarthrofes. 

Symphy/is, which properly ſigniſies the concretion 
or growing together of parts, when uſed to expreſs. 
the articulations of bones, does not ſeem to compre= 
hend, under the meaning generally given to it, any 
thing relating to the form or motion of the conjoined 
bones; but by it moſt authors only denote the bones 
to be conneCted by ſome other ſubſtance ; and as there 
are different ſubſtances which ſerve this purpoſe, 
therefore they divide it into the three following 
ſpecies : | 

1. Synchondrofis t, when a cartilage is the connec= 
ting ſubſtance : Thus the 1ibs are joined to the fler- 
num ; thus the bodies of the wertebre are connected 
to each other; as are likewiſe the n pubic. 

w 2. Syuneurohs, 


\ 0 \ . Y 
7 Teyre ic, COELEND cg, a, cempolitio, conncxto, 
articulatio, conjunctio, nodus, commiilura, ſtruftwa, compages. 


+ Awphiarthroſis, 
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2. Synneurofis, or ſyndeſmoſes, when ligaments are 
the — Th bodies, _ are in all he morph — 
articulations. ; 7 

3. Sy ſarcgſit, when muſcles are ſtretched from one 
bone to another, as they muſt be where there are 
moveable joints. $ 

The ſecond claſs of articulations, the fynarthrofes, 
which is ſaid to be the general term by which the 
immoveable conjunction of bones is expreſſed, is di- 
vided into three kinds. | | 

1. Ihe /uture + is that articulation where two 
bones are mutually indented into each other, or as if 
they were ſewed together, and is formed by the fibres 
of two bones meeting while they are yet flexible and 
yielding, and have not come to their full extent of 8 
growth; fo that they mutually force into the inter- 
{ices of each other, till, meeting with ſuch reſiſtance 
25 they are not able to overcome, they are ſtopped 

from ſprouting out farther, or are reflected; and 
thereſore theſe indentations are very different both in 
figure and magnitude : 'Thus the bones of the head 
are joined; thus pi are joined to the bones, be- 
fore their full connection and union with them. 

Under this title of /uture, the harmonia of the an- 
cients may be comprehended ; ſcarce any unmoved 
bones being joined by plain ſurfaces (a). 

2. Gomphoſis | is the fixing one bone into another, 
as a nail is fixed in a board: Thus the teeth are ſe- 
cured in their ſockets. 

3. Shindylefis or ploughing (d), when a thin Jamella 
of one bone 1s received into a long narrow furrow of 
another: Thus the proceſſus azyges of the ſpbenoid, and 
the naſal proceſs of the id bone, are received by 
the womer. r 

The third claſs, or diarthrofis (b), is the articula- 
tion where the bones are fo looſely connected as to al- 


Papy 
(a) Vcial. Obſerv. Fallop. Examen. 

1 Conclavatio. 

(4) Keil Anat. chap 5. ſet. 3. 

(b) Arap3ppais, dearticulatio, abarticulativ, 7 
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low large motion. This is ſubdivided into three kinds. 

The firſt is enarthraſit, or the ball and ſocket, when 
a large head is received into a deep cavity; as the 
head of the os femoris is into the acetabulum coxendicis. 

The ſecond is arthrodia, when a round head is re- 
ceived into a ſuperficial cavity; as in the articulation 
of the arm-bone and ſcapula. Theſe two ſpecies of 
diarthrefis allow motion to all ſides, 


the hinge of a door or window ; in it the parts of the 
bones mutually receive and are received, and allow 
of motion two ways: Workmen call it charnal. 

The ging/imus is generally divided into three kinds, 
to which ſome (d) give the names of contiguous (e), 
diflant 7 ), and compound (g). 

The firſt 
veral protuberances and cavities, which anſwer to as 
many cavities and proceſſes of the other bone, with 
which it is articulated: as in the conjunction of the 
femur with the tibia. 


= The ſecond ſpecies is, when a bone receives ano- 


ther at one end, and is received by the ſame bone at 

the other end; as in the radius and ulna. 

The laſt fort is, when a bone receives another, and 

is received by a third; as in the oblique proceſſes of 

the vertebre. 

When firſt mentioned the articulations of bones, 
I ſaid there were different opinions concerning the 
uſe of their technical names; e. g. It has been ſaid, 

that mph ſhould be the name 5 the immoveable 

articulations, and Hynarthręſit ſhould be underſtood to 
be the conjunction of bones by ſome connecting me- 


3 dium. — Thoſe who have taken mp in the ſenſe I 


did, of its expreſſing the conjunction of bones with 
a connecting ſubſtance, have diſagrecd in their defi- 
nition of it; ſome inſerting, and others leaving out, 
| its 
(c) Articulatio mutua. 
(4) Baker Curſ. oſteolog. demonſtr. 1. 


(e) Proximus. 
Y Longus. 
C) Compoſitus. 


The third is ginglimus (c), which properly ſigniſies 


kind of ginglimus is, when a bone has ſe» | 
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its allowing motion.— Where they have agreed in 
their definition, they have not been of the fame mind 
concerning the ſpecies of it. For ſeveral think the 
Syſarcofis and ſyndeſmoſes applicable to ſo many joints 
which are univerſally allowed to be claſſed under the 
diarthroſis, that it muſt create confuſion to name them 
by any ſpecies of the /ymphyſis—Few keep to ſuch a 
general definition of the fynchondroſts as J have done 
and, whether they determine it to allow no motion, 
or an obſcure or a manifeſt one, bring themſelves in- 
to difficulties, becauſe there are examples of all theſe 
three kinds.— Some again, by too nicely diſtinguiſli- 
ing obſcure and manifeſt motions of bones, have 
blended the ſynarthreſis and diarthrofis, and from thence 
have branched out the different compound ſpecies of 
articulations that may be formed of them, ſo far, that 


they could find no examples in the body to illuſtrate - 


them by.—lt would be tedious to enumerate more of 
the jarring opinions, and it would be far more ſo to 
give a detail of the arguments uſed by the diſputants. 
It is ſufficient for my purpoſe, that it is underſtood 
in what ſenſe I take theſe technical terms; which I 
do in the following manner : | 


When I mention the /ymphy/is or ſynarthroſic, or 


any ſpecies of them, I ſhall always underſtand them ac- 
cording to the explication already given of them. But 
though the preceding account of the diarthrofis, or 
articulation of moveable bones, has been almoſt uni- 
verſally received; yet, ſeeing it does not comprehend 
all the moveable articulations of the body, and one 
of its ſpecies does not anſwer to any notion we can 
have of the conjunction of two bones, I muſt beg 
leave to change the definitions and kinds of theſe 
inks. 
I would call diarthrofis that conjunction of bones, 
whereby they are fitted for motion, being each co- 


vered with a ſmooth cartilage, connected by one or 


more common ligaments, and lubricated with liquor 
at the conjoined parts. In which definition, I have 
no regard to the quantity of motion which they real- 


L 


Tb . 0. GR 


Or Tur BONES in GENER AL, 33 


'F ly do perform ; the motion being often confined or 
ME enlarged by ſome other cauſe not immediately depen» 
ding on the frame of the two ſurfaces of the bones 
forming the particular joint which then is conſidered, 
The firſt ſpecies of the diarthrofis, viz. the enar- 
throfes, or ball and ſocket, I would define more gene- 
rally than above, That articulation where a round 
head of one bone is received into a cavity of ano- 
ther, and conſequently, without ſome foreign impedi- 
ment, is capable of motion to all ſides. Examples of 
this kind are to be ſeen in the articulation of the thigh- 
bone and ofa innominata ; arm-bone and ſcapula ; 
= aftragalus and os naviculare ; magnum of the wriſt, 
= with the /caphoides and /unare ; firſt bone of the thumb 
with the ſecond, Oe. 
The ſecond ſort, or the arthrodia, differing from 
the enarthreſis, in the preceding account, only in the 
cavity's being more ſuperficial, which makes no eſ- 
ſential difference, eſpecially that, in the recent ſub- 
XX ject, cartilages or ligaments ſupply the deficiency of 
bone, ought, in my opinion, to be called with Ye/a= 
lius (a), that articulation of two bones adapted for 
motion, where it is not at firſt ſight obvious which of 
the two has the head or cavity, or where they are 
joined by plain ſurfaces, or nearly ſo; ſuch is the 
conjunction of the clavicle with the ſcapula ; ofa cunei- 
XX /-rmi with the os naviculare ; metatarſal bones with 
the ofa cunciformia, &c. From the nature of this 
ſort of joint, it is plain, that very great motion cannot 
be allowed, without the bones going farther out of 
their natural ſituation, than is convenient or ſafe. 

Ginglimus, I would reckon that articulation by the 
form of which the motion of the joined bones muſt 
be chiefly confined to two directions, which hinges 
of doors are. 

Ihe firſt ſpecies of this is the trochoides, when one 
bone turns on another, as a wheel does on its axis: 
1 hus the fiſt vertebra of the neck moves on the 

tooth 


(a) De corp, human. fabrica, lib, 1. cap. 4. 
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tooth-like proceſs of the ſecond. This is the moſt il 


proper kind of ginglimus. 

The ſecond ſpecies ſhould be eſteemed that articu- 
lation where ſeveral prominent and hollow ſurfaces of 
two bones move on each other, within the ſame com- 
mon ligament; as in the knee, elbow, &c. 

The third ſort of ging/imus is, when two bones are 
articulated to each other at different parts, with a 
diſtinct apparatus of the motory machines at each; 
ſuch is the articulation of the os occipitis with the firſt 
vertebra of the neck; of any two contiguous vertebrae, 
by their oblique proceſſes ; of the ribs with the bo- 
dies and tranſverſe proceſſes of the vertebræ; of the ra- 
dius with the ulna, tibia with the fibula, aſlragalus 


with the calcaneum, c. 


I would entirely throw out what is commonly 
called the third kind of ginglimus: For, in examining 
the conjunction of a bone with two others, as in the 
common example of a vertebra joined with the one a- 
bove and below, the connection of the middle one 
with each of the other two ought to be conſidered ſe- 
parately ; otherwiſe we might with the ſame proprie- 
ty eſteem the articulations that the long bones, the 
femur, tibia, humerus, &c. have at their different 
ends, as one articulation ; which is abſurd. 

If the moveable bones are not connected and kept 
firm by ſome ſtrong ſubſtance, they would be lux- 


ated at every motion of the joints: and if their hard 


rough unequal ſurfaces were to play on each other, 
their motion would not only be dithcult, but the loſs 
of ſubſtance from attrition would be great. There- 
fore ligaments are made to obviate the firſt, and carti- 
Hages to prevent the other inconveniency. But be— 
cauſe ligaments and- cartilages turn rigid, inflexible, 
and rough, unleſs they are kept moiſt, a ſufficient 
quantity of proper liquors is ſupplied for their lubri- 
cation, and to preſerve them in a flexible ſtate. Seeing 
then theſe parts are ſo neceſſary to the articulations, 


I ſhall next conſider their ſtructure, ſituation, and 
7 ules, 
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uſes, ſo far as they are ſubſervient to the bones, and 
their motions. 
LiGAMENTS (a) are white flexible bodies, thick- 
er and firmer than membranes, and not ſo hard or 
firm as cartilages, without any remarkable cavity in 
their ſubſtance, difficultly ſtretched, and with little 


WT elaſticity ; ſerving to connect one part to another, or 
to prevent the parts to which they are fixed from 
being removed out of that fituation which is uſeful 
and ſafe. | 


After maceration in water, the ligaments can ea- 


ſily be divided; and each ligamentous layer appears 
com poſed of fibres, the largeſt of which are diſpoſed 
in a longitudinal direction. 


The arteries of ligaments are very conſpicuous af- 
ter a tolerable injection, and the larger trunks of 
their veins are ſometimes to be ſeen full of blood. 

Such ligaments as form the ſides of cavities, have 
numerous orifices of their arteries opening upon their 
internal ſurface, which keep it always moiſt : If we 
rub off that moiſture, and then preſs the ligament, 
we can ſee the liquor oozing out from ſmall pores 
and we can force thin liquors injected by the arteries 


into the cavities formed by ligaments. 


Theſe exhalent arteries mutt have correſponding 


FX abſorbent veins, otherwiſe the cavities would ſoon be 
too full of liquor. 


Ligaments then muſt be ſubje to the diſeaſes 


common to other parts, where there is a circulation 


of fluids, allowance always being made for the ſize 


3s of veſſels, nature of the fluids, and firmneſs of the 


texture of each part. 
Authors generally ſay, that ligaments are inſenſi- 


; ble: and conſequently it may be inferred, that they 
= have no nerves beſtowed on them. But the violent 


racking pain felt on the leaſt motion of a joint la- 
bouring under a rheumatiſm, the ſeat of which difeaſe 
ſeems often to be in the ligaments, and the inſufferable 
torture occaſioned by inciſions of ligaments, and by 

a col- 
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(«) $inl1ogal, vatpor, copulz, vincula, 
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a collection of acrid matter in a joint, or by tephi in 
the gout, would perſuade us, that they are abundant- 
ly ſupplied with nerves. 

The ligaments which connect the moveable bones 
commonly rife from the conjunction of the epiphy/is of 
the one bone, and are inſerted into the ſame place of 
the other; or where epiphy/es are not, they come out 
from the cervix, and beyond the ſupercilia of the ar- 
ticulated bones; and after ſuch a manner, in both 
Caſes, as to include the articulation in a purſe or bag, 
with this difference, depending on their different mo- 
tions, that where the motion 1s only to be in two di- 
rections, the ligaments are ſtrongeſt on thoſe ſides 
towards which the bones are not moved; and when 
a great variety of motions is deſigned to be allowed, 
the ligaments are weaker than in the former ſort of 
articulations, and are nearly of the ſame ſtrength all 
round. 

Part of the capſular ligaments is compoſed of the 
perigſteum, continued from one bone to another, as 
was obſerved p. 2. and their internal layer is conti- 
nued on the parts of the bone or cartilage which the 
ligament includes (a). 

Beſides theſe common capſular ligaments of the 
joints, there are particular ones in ſeveral places, 
either for the firmer conneCtion of the articulated 
bones, or for reſtraining and confining the motion to 
ſome one ſide; ſuch are the crys and lateral ligaments 
of the knee, the round one of the thigh, c. 

From this account of the ligaments, we may con- 
clude, that, ceteris paribus, in whatever articulation 
the ligaments are few, long, and weak, the motion 
is more free and quick; but luxations happen fre- 
quently: And, on the contrary, where the ligaments 
are numerous, ſhort, and ſtrong, the motion is more 
confined ; but ſuch a joint is leſs expoſed to luxations 
 (4).—Whence we may judge how neceſſary it is to 
attend to the different ligaments, and the — 

| whic 


(a) Neſbit Oſteogen.—Philoſ. tranſact. No. 470. ſect 6. 
(5) Fabric, ab. Aquapend. de articul, part. utilit. pars 3. 
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which have been made on them by a luxation, when 
it is to be reduced. ; 

Ligaments alſo ſupply the place of bones in ſeveral 
caſes to advantage: Thus the parts in the pelvis are 
more ſafely ſupported below by ligaments than they 
could have been by bone. — The ligaments placed in 
the great holes of the ofa innominata, and between 
the bones of the fore-arm and leg, afford convenient 
origin to muſcles —Immoveable bones are firmly con- 
nected by them; of which the conjunction of the 
os ſacrum and innominatum is an example.—They 
afford a ſocket for moveable bones to play in, as we 
ſee part of the aftragalus does on the ligament ſtretch- 
ed from the heel-bone to the /caphord. 

Numerous inconveniencies may arife from too long 
or ſhort, ſtrong or weak, lax or rigid ligaments. 

CarTiLAGES * are ſolid, ſmooth, white, elaſtic 
ſubſtances, between the hardneſs of bones and liga- 
ments, and covered with a membrane, named peri- 
chondrium, which is of the ſame ſtructure and uſe to 
them as the perigſteum is to the bones. 

Cartilages are compoſed of plates, which are form- 
ed of fibres, diſpoſed much in the ſame way as 
thoſe of bones are; as might be reaſonably concluded 
from obſerving bones in a cartilaginous ſtate before 
they oſſify, aud from ſeeing, on the other hand, fo 
many cartilages become bony. This may be till 
further confirmed by the exf/:ation which cartilages 
are ſubject to as well as bones. 

The perichondrium of ſeveral cartilages, for exam- 
ple, thoſe of the ribs and /arynx, has arteries which 
can be equally well injected with thoſe of the peri- 
eum; but the veſſels of that membrane in other 
parts, e. g. the articular cartilages, are ſmaller, and 
in none of them does injection enter deep into the 
ſubſtance of the cartilages; nay, madder, mixed with 
the food of animals, does not change the colour of 
cartilages as it does that of bones (a). 

The 
. © Kovdpor, 
(a) Philoſ. Tranſact. No. 442. art. 8. No. 443. art. 2. No. 457. 
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The granulated fleſh which riſes from the ends of 
metacarpal or metatarſal bones, when the cartilage 
exfoliates, after a finger or toe has been taken off at 
the firſt joint, is very ſenſible, from which the ex- 
iſtence of nerves in cartilages may be inferred. 

While cartilages are in a natural ſtate, it is to be 
remarked, i, That they have no cavity in their 
middle for marrow. Secondly, That their outer ſur- 
face 1s ſofteſt, which renders them more flexible. 
Thirdly, 'That they do not appear to change their 
texture near ſo much by acids as bones do. And, 
lafily, That as the ſpecihc gravity of cartilages is near 
a third leſs than that of bones; ſo the coheſion of 
their ſeveral plates is not ſo ſtrong as in bones; 
whence cartilages laid bare in wounds or ulcers, are 
not only more liable to corrupt, but exfoliate much 
ſooner than bones do. 

Cartilages ſeem to be principally kept from oſſifying, 
either by being ſubjected to alternate motions of flexion 
and extenſion, the effects of which are very different 
from any kind of ſimple preſſure, or by being con- 
ſtantly moiſtened (a) : Thus, the cartilages on the 
articulated ends of the great bones of the limbs, and 
the moveable ones placed between the moving bones 
in ſome articulations, which are obliged to ſuffer 
many and different flexions, and are plentifully moiſt- 
enced, ſcarce ever change into bone; while thoſe of 
the ribs and larynx are often oſſified.— The middle 
angular part of the cartilages of the ribs, which is 
- conſtantly in an alternate ſtate of flexion and exten- 

ſion, by beide moved in reſpiration, is always the laſt 
of becoming bony.—In the /arynx, the epiglottis, which 
is oftener bended and more moiſtened than the other 
four cartilages, ſeldom is oſſified, while the others as 
ſeldom eſcape it in adults. 

'The cartilages ſubſervient to bones, are ſometimes 
found on the ends of bones which are joined to no 
other; but are never wanting on the ends, and in the 
cavities of ſuch bones as are deſigned for motion (5). 

Cartilages 
(2) Havers Oſteolog. nov. 
(5) Cell. de te medic, lib, 8, cap, . 
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Cartilages alſo are interpoſed between ſuch other car- 
tilages as cover the heads and cavities of articulated 
bones; nay, they are alſo placed between immoveable 

bones. | | 
The uſes of cartilages, ſo far as they regard bones, 
are, to allow, by their ſmoothneſs, ſuch bones as are 
deſigned for motion, to ſlide eafily without detrition, 
while, by their flexibility, they accommodate them- 
ſelves to the ſeveral figures neceſſary in different mo- 
tions, and, by their elaſticity, they recover their na- 
tural poſition and ſhape as ſoon as the preſſure is re- 
moved. This ſpringy force may alſo aſhit the motion 
of the joint to be more expeditious, and may render 
ſhocks in running, jumping, &c. leſs.—lo theſe 
cartilages we chiefly owe the ſecurity of the moveable 
articulations: For without them, the bony fibres would 
ſprout out, and intimately coaleſce with the adjoin- 
ing bone; whence a true anchyloſs mult necetfarily 
follow; which never fails to happen when the carti- 
lages are eroded by acrid matter, or oſſified from want 
of motion or defect of liquor, as we ſee often hap- 
pens after wounds of the joints, paidarthrocace, ſero- 
phula, and ſbina venteſa, or from old age, and long 
immobility of joints (a) —Hence we may know what 
the annihilation is which is faid to be made of the 
head of a bone, and of the cavity for lodging it, af- 
ter an unreduced fracture (5). Ihe moveable carti- 
lages interpoſed in joints, ſerve to make the motions 
both freer and more ſafe than they would otherwiſe 
be.—'Thoſe placed on the ends of bones that are not 
articulated, as on the Hine of the os ilium, baſe of 
the ſcapula, &c. ſerve to prevent the bony fibres from 
growing out too far.—Cartilages ſometimes ſerve as 
ligaments, either to faſten together bones that are 
immoveably joined, ſuch are the cartilages between 
the os ſacrum and ofa ilium, the ofa pubis, Sc. or to 
D 2 connect 


(2) Columb. de re anat. lib. 15. Deſlandes Hiſt. de Vacad. des 
ſciences, 1716. — Phil. tranſact. No. 215. —lbid. No. 461. $ 16. 

(b) Hildan. de ichor. et melicer, acri Celſi, cap. F. - Ruyſch. 
Thei. 8. No. 103.—Saltzman in act. Petropolit. tom. 3. p. 275. 


£ 


F 


40 Or Tux BONES ix GENERAL. 


connect bones that enjoy manifeſt motion, as thoſe 
do which are placed between the bodies of the true 
vertebra, Wc, —Cartilages very often do the office of 
bones to greater advantage than theſe laſt could, as 
in the cartilages of the ribs, thoſe which ſupply brims 
to cavities, c. 

Too great thickneſs or thinneſs, length or ſhort- 
neſs, hardneſs or ſuppleneſs of cartilages, may there- 
fore cauſe great diſorders in the body. 

The liquor, which principally ſerves to moiſten the 
ligaments and cartilages of the articulations, is ſup- 
plied by glands, which are commonly ſituated in the 
joint, after ſuch a manner as to be gently preſſed, 
bur not deſtroyed by its motion. By this means, 
when there is the greateſt neceſſity for this liquor, 
that is, when the molt frequent motions are perſorm- 
ed, the greateſt quantity of it muſt be ſeparated. 
Theſe glands are ſoft and pappy, but not friable: In 
ſome of the large joints they are of the conglomerate 
kind, or a great number of ſmall glandules are wrapt 
up in one common membrane. Their excretory 
ducts are long, and hang looſe, like ſo many fringes, 
within the articulation ; which, by its motion and 
preſſure, prevents obſtructions in the body of the 
gland or its excretories, and promotes the return of 
this liquor, when fit to be taken up by the abſorbent 
veſſels, which muſt be in the joints, as well as in 
the other cavities of the body ; and, at the ſame time, 
the preſſure on the excretory ducts hinders a ſuper- 
fluous unneceſſary ſecretion, while the fimbriated diſ- 
poſition of theſe excretories does not allow any of 
the ſecreted liquor to be puſhed back again by theſe 
canals towards the glands (c). 

Very often theſe fountains of ſlimy liquor appear 
only as a net-work of veſſels —Frequently they are 
almoſt concealed by cellular membranes containing 
the fat—and ſometimes ſmall imple mucous follicu/s 


may be ſeen (d). 4 


(e) Cowper Anat. explicat. tab. 79. lit. E. E. 
(4) Morgagn. Adverſar. 2. animad. 23. 
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The different joints have theſe organs in different 
numbers and ſizes; the conglomerate ones do not 
vary much, eſpecially as to. ſituation, in the ſimilar 
joints of different bodies; but the others are mote 
uncertain. ä 

Upon preſſing any of theſe glands with the finger, 
one can ſqueeze out of their excretories a mucilagi- 
nous liquor, which ſomewhat reſembles the white of 
on egg, or ſerum of the blood; but it is manifeſtly 
ſalt to the taſte. It does not coagulate by acids, or 
by heat, as the /erum does, but by the latter turns 
firſt thinner, and, when evaporated, leaves only a 
thin ſalt film. | 

The quantity of this mucilage conſtantly ſupplied, 
muſt be very conſiderable, ſince we ſee what a pley- 
tiful troubleſome diſcharge of glary matter follows a 
wound or ulcer of any joint; of which liquor the 
mucilage is a conſiderable part. 

The veſſels which ſupply liquors for making the 
ſecretion of this mucilage, and the veins which bring 
back the blood remaining after the ſecretion, are to 
be ſeen without any preparation; and, after a tole- 
rable injeCtion of the arteries, the glands are cover= 
ed with them. | 

In a ſound ſtate, we are not confcious of any ſen- 
ſibility in thoſe glands; but, in ſome caſes which I 
have ſeen, when they inflame and ſuppurate, the moſt 
racking pain is felt in them : a melancholy, though 
a ſure proof that they have nerves. | 

Theſe mucilaginous glands are commonly lodged 
in a cellular ſubſtance; which is alſo to be obſerved 
in other parts of the bag formed by the ligaments of 
the articulation; and contains a fatty matter, that 
muſt neceſſarily be attenuated, and forced through 
the including membranes into the cavity of the joint, 
by the prefſure which it ſuffers from the moving 

nes. 

If then the oil is conveyed from this cellular ſub- 
ſtance; and if the attenuated marrow paſſes from the 
cancelli of the bones by the large pores near their 


3 ends, 


/ 
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ends, or in their cavities, and ſweats through the 
cartilages there into the articulations; which it may, 
when aſſiſted by the conſtant heat and action of the 
body, more eaſily do, than when it eſcapes through 
the compact ſubſtance of the bones in a ſkeleton : If, 
1 fay, this oil is ſent to a joint, and is incorporated 
with the mucilage, and with the fine lymph that is 
conſtantly oozing out at the extremities of the ſmall 
arteries diſtributed to the ligaments, one of the fitteſt 
finiments imaginable muſt be produced; for the mu- 
cus diluted by the lymph, contributes greatly to its 
lubricity, and the oil preſerves it from hardening. 
How well ſuch a mixture ſerves the purpoſe it is de- 
ſigned for, Boyle (e) tells us he experienced in work- 
ing his air-pump; for the ſucker could be moved 
with much leſs force after being moiſtened with wa- 
ter and oil, than when he uſed either one or other of 
theſe liquors: And I believe every one, at firſt view, 
will allow the diluted mucilage to be much preferable 
to ſimple water. The /ynovia V, as this liquor com- 
poſed of oil, mucilage, and lymph, is commonly 
now called, while in a ſound ſtate, effectually pre- 
ſerves all the parts concerned in the articulations ſoft 
and flexible, and makes them ſlide eaſily on each o- 
ther, by which their mutual detrition and overheat- 
ing is prevented, in the manner daily practiſed in 

coach and cart wheels, by beſmearing them with 
greaſe and tar. 

After the liquor of the articulations becomes too. 
thin and unſerviceable, by being conſtantly pounded 
and rubbed between the moving bones, it is reaſſum- 
ed into the maſs of blood by the abſorbent veſſels. 

When the /ynowia is not rubbed betwixt the bones, 
it inſpiſſates. And ſometimes, when the head of 
a bone has been long out of its cavity, this liquor is 
faid to fill up the place of the bone, and hinder its 
reduction; or if a joint continues long unmoved, it 
is alſo ſaid. to cement the bones, and occaſion a true 

enchylghs, 


fe) Phyſico-mechanic. experimy = # 
Cf} Mugs, mucus, ayupgla.. | 
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anchylofis (g).—If the Hynovia becomes too acrid, it e- 
rodes the cartilages and bones; as frequently happens 
to thoſe who labour under the lues venerea, ſcurvy, 
ſerophula, or ſpina venteſa.—lf this liquor is ſeparated 
in too ſmall quantity, the joint becomes ſtiff; and 
when with difficulty it is moved, a crackling noiſe is 
heard, as people advanced in years frequently expe- 
rience (þ).—If the mucilage and lymph are depoſited 
in too great quantity, and the abſorbent veſſels do not 
perform their office ſufficiently, they may occaſion a 
dropſy of the joints (i). From this ſame cauſe alſo 
the ligaments are often ſo much relaxed, as to make 
the conjunction of the bones very weak: Thence a- 
riſe the luxations from an internal cauſe, which are 
eaſily reduced, but difficultly cured (). Frequent- 
ly, when ſuch a ſuperfluous quantity of this liquor is 
pent up, it becomes very acrid, and occaſions a great 
train of bad ſymptoms ;z ſuch as ſwelling and pain of 
the joints, long ſinuous ulcers, and ffulze, rotten 
bones, immobility of the joints, marcor and atrophia 
of the whole body, heCtic fevers, Qc. (/).—-From a 
depravity in the blood, or diſeaſes in the organs that 
furniſh the /ynovia of the joints, it may be greatly 
changed from its natural ſtate; it may purulent 
after inflammation, mucous in the white ſwelling, 
| Agr in the rheumatiſm, chalky from the gout, 

c.; hence a great variety of diſorders in the 
Joints (n). 


THE 


) Pare Chirurgie, livre 15. chap. 18. et livre 16. chap. 5. 
(%) Galen de uſu part. lib. 12. cap. 2.— Fabric. ab Aquapend. de 
articul. part. utilitat. pars 3.— Bartholin. Hiſt. medic. cent. 3. hiſt. 11. 
(i) Hildan. de iehore et meliceria acri Celſi. 
() Hippocrat. de locis in homine, $ 14. et de articul. 
(1) Hildan. de ichore et meliceria acri Celſi. 
(n) See Reimar. Diſſert. de fungo articulor. 
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HUMAN BONES. 


PART I. 
Of the SKELETON. 


HOUGH any dry ſubſtance may be called 
 feeleton, yet, among anatomiſts, this word is 
univerſally underſtood to ſignify the bones of 
animals connected together, after the teguments, 
muſcles, bowels, glands, nerves, and veſlels are taken 
away (a). 

A ſkeleton is ſaid to be a natural one, when the 
bones are kept together by their own ligaments; and 
it is called artificial, when the bones are joined with 
wire, or any other ſubſtance which is not part of the 
creature to which they belonged. Small ſubjects, 
and ſuch whoſe bones are not fully oſſified, are com- 
monly prepared the firſt way; becauſe, were all their 
parts divided, the niceſt artiſt could not rejoin them, 
by reaſon of their ſmallneſs, and of the ſeparation of 
their unoſſified parts; whereas the bones of large ad- 
ult animals are ſooneſt and moſt conveniently clean- 
ed when ſingle, and are eaſily reſtored to, and kept 
in their natural ſituation.— Sometimes the ſkeleton 


of 
\Y 


(a) Cadareris crates. 4 
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of the ſame animal is prepared in both theſe ways; 
that is. the ſmaller bones are kept together by their 
natural ligaments, and the larger ones are connected 
by wires, or ſome ſuch ſubſtances. | | 

Before we proceed to the diviſion and particular 

deſcription of the ſkeleton, it is worth while to re- 
mark, that when the bones are put into their natural 
fituation, ſcarce any of them is placed in a perpen- 
dicular bearing to another; though the fabric com- 
poſed of them is ſo contrived, that, in an erect po- 
ſture, a perpendicular line, from their common centre 
of gravity, falls in the middle of their common 
baſe (5). On this account, we can ſupport ourſelves 
as firmly, as if the axis of all the bones had been a 
ſtraight line perpendicular to the horizon; and we 
have much greater quickneſs, eaſe, and ſtrength, in 
ſeveral of the moſt neceflary motions we perform. 
It is true, indeed, that where-ever, the bones, on 
which any part of our body is ſuſtained, decline from 
a ſtraight line, the force required in the muſcles, to 
c EounteraCt the gravity of that part, is greater than 
-etherwiſe it needed to have been: But then this is 
effectually provided for in ſuch places by the number 
and ſtrength of the muſcles. So long therefore as 
we remain in the fame poſture, a conſiderable num- 
ber of muſcles muſt be in a conſtant ftate of contrac» 
tion; which, we know, both from reaſon and expe- 
rience, muſt ſoon create an uneaſy ſenſation. This 
we call, being weary of one poſture: An inconveni- 
ence that we ſhould not have had in ſtanding erect, 
if the bearing of all the bones to each other had been 
perpendicular; but is more than compenſated by the 
advantages above mentioned. 

The human ſkeleton is generally divided into the 
HzaD, the TRUNk, the SUPER1OR, and the Ix- 
FERIOR EXTREMITIES. 5 

1 


„Y Cowprr's Anat. of human bodies, explic. of tab. 87, 88. 
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Or run HE ADL 


BY the HE AD, is meant all that ſpheroidal part 

which is placed above the firſt bone of the neck. 
It therefore comprehends the cranium and bones of 
the face. | 

The cranium (c), helmet, or brain-caſe, conſiſts of 
ſeveral pieces, which form a vaulted cavity, for lodg- 
ing and defending the brain and cerebellum, with 
their membranes, veſſels, and nerves. 

The cavity of the cranium is proportioned to its 
contents. Hence ſuch a variety of its ſize is obſerve 
ed in different ſubjects; and hence it is neither ſo 
broad nor ſo deep at its fore-part, in which the an- 
terior lobes of the brain are lodged, as it is behind, 
where the large poſterior lobes of the brain, and the 
whole cerebellum, are contained. 

The roundith figure of the ſkull, which makes it 
more capacious, and better able to defend its con- 
tents from external injuries, 1s chiefly owing to the 
equal preſſure of theſe contained parts as they grow 
and increaſe before it is entirely oſſified.—It is to be 
obſerved, however, that the ſides of the cranium are 
deprefled below a ſpherical ſurface by the ſtrong tem- 
poral muſcles, whoſe action hinders here the uniform 
protruſion of the bones, which is more equally perform- 
ed in other parts, where no ſuch large muſcles are. 
In children, whoſe muſcles have not acted much, and 
conſequently have not had great effects on the bones, 
this depreſſion is not ſo remarkable; and therefore 
their heads are much rounder than in adults. Theſe 
natural cauſes, differently diſpoſed in different peo- 
ple, produce a great variety in the ſhapes of ſkulls, 
which is ſtill increaſed by the different management 
of the heads of children when very young : So that 
one may know a Tur#'s ſkull by its globular figure, a 
German's by its breadth and — of the occiput, 

Ditch 
(e) Koy ec, Abrec, xt, cxapiey, calva, calyaria, cerebri galea, 
checa et olla capitis, teſta capitis, ſcutella capitis. 
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Dutch and Engliſh by their oblong ſhapes, &'c. Cd). 
Two advantages are reaped from this flatneſs of the 
ſides of the cranium, viz. the enlargement of our 
ſphere of viſion, and more advantageous ſituation of 
our ears, for receiving a greater quantity of ſound, 
and for being leſs expoſed to injuries. 

The external ſurface of the upper part of the cra- 
nium is very ſmooth, and equal, being only covered 
with the perigſteum, (common to all * bones; but 
in the ſkull, diſtinguiſhed by the name of pericra- 
num ), the thin frontal and occipital muſcles, their 
tendinous aponeuroſts, and with the common tegu— 
ments of the body ; while the external ſurface of its 
lower part has numerous riſings, depreſſions, and 
holes, which afford convenient origin and- inſertion 
to the muſcles that are connected to it, and allow 
ſafe paſſage for the veſſels and nerves that run through 
and near 1t. 

The internal ſurface of the upper part of the ſkull 
is commonly ſmooth, except where the veſſels of the 
dura mater have made furrows in it, while the bones 
were ſoft.—Surgeons ſhould be cautious when they 
trepan here, leit, in ſawing or raiſing the bone 
where ſuch furrows are, they wound theſe veſſels.— 
In the upper part of the internal ſurface of ſeveral 
{kulls, there are likewiſe pits of different magnitudes 
and figures, which ſeem to be formed by ſome parts 
of the brain being more luxuriant and prominent 
than others. Where theſe pits are, the ſkull is ſo 
much thinner than any where elſe, that it is often 
rendered diaphanous, the two tables being cloſely . 
compacted without a diploe; the want of which is 
ſupplied by veſſels going from the dura mater into a 
great many ſmall holes obſervable in the pits. Theſe 
veſſels are larger, and much more conſpicuous than 
any others that are ſent from the dura mater to the 
ſkull; as evidently appears from the drops of blood 
they pour out, when the ſkull 1s raiſed from the dura 


mater in a recent ſubject; and therefore hy muy 


(d) Veſal. lib. 1. c. 5. 
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farniſh a ſufficient quantity of liquors neceſſary to 
vent the brittleneis of this thin patt.— The know- 
ledge of theſe pits ſhould teach ſurgeons to ſaw cau- 
tiouſly and ſlowly through the external table of the 
ſkull, when they are performing the operation of the 
trepan ſince, in a patient whoſe cranium has theſe 
pits, the dura mater and brain may be injured, be- 
fore the inſtrument has pierced near the ordinary 
thickneſs of a table of the ſkull. —The internal baſe 
of the ſkull is extremely unequal, for lodging the ſe- 
veral parts and .appendices of the brain and cerebellum, 
and allowing paſſage and defence to the veſlels and 
nerves that go into, or come out from theſe parts. 

The bones of the cranium are compoſed of two 
tables, and intermediate cancelli, commonly call- 
ed their diploe (e). The external table is thickeſt ; 
the inner, from its thinneſs and conſequent brittle- 
neſs, has got the name of vita. Whence we may 
ſee the reaſon of thoſe miſchievous conſequences 
which ſo often attend a collection of matter in the 
diplce, either from an external or internal cauſe, be- 
fore any ſign of ſuch a collection appears in the te- 
guments that cover the. part of the ſkull where it is 
lodged (/). 

The dip/ce has much the ſame texture and uſes in 
the ſkull, as the cancelli have in other bones. 

The diploe of ſeveral old ſubjects is fo obliterated, 
that ſcarce any veſtige of it can be ſeen; neither is 
it obſervable in ſome of the hard craggy bones at the 
baſe of the ſkull. Hence an uſeful caution to ſur- 
- geons who truſt to the bleeding, want of reſiſtance, 
and change of ſound, as certain marks in the opera- 
tion of the trepan, for knowing when their inſtru- 
ment has ſawed through the firſt table, and reached 
the diploe (g). In other people, the diploe becomes 
of a monſtrous thickneſs, while the tables of the 
ſkull are thinner than paper. 


E The 


(e) Meditullium, erden | 
(Cf) Bonet. Sepulchret. ankt. H. 1. $ I. obſ. 96.— log. 
0 Bartholin. Anat. reform. bb, 4. cap. 4. 
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The cranium conſiſts of eight bones, ſix of which 
are ſaid to be proper, and the other two are reckoned 
common to it and to the face, — The fix proper are, 
the os frontis, two ofa parietalia, two ofa temporum, 
and the os occipitis.— Ihe common are the os ethmoides 
and ſphenotdes. 
Ihe os frontis forms the whole fore part of the 
vault; the two ofa parietalia form the upper. and 
middle part of it; the % temperum, compoſe the 
lower part of the ſides; the os occipitis makes the 
whole hinder part, and ſome of the baſe; the os ethe 
moides 1s placed in the fore part of the baſe, and the 
es ſphenoides is in the middle of it. 

Theſe bones are joined to each other by five /utures ; 
the names of which ate, the coronal, lumbdoid, ſaggit- 
tal, and two /quamous. 

The coronal (Y) ſuture is extended over the head, 
from within an inch or ſo of the external canthys of 
one eye, to the like diſtance from the other; which 
being near the place where the ancients wore their 
witte, corone, or garlands, this ſuture has hence got 
its name.—Though the indentations of this ſuture 
are conſpicuous in its upper part, yet an inch or 
more of its end on each fide has none of them ; for 
it is ſquamous and ſmooth there. | 

The lambdoidal (i) future begins ſome way below, 
and farther back than the vertex or crown of the 
head, whence its two legs are ſtretched obliquely . 
downwards, and to each fide, in form of the Greet 
letter 4, and are now generally ſaid to extend them- 
ſelves to the ba/e of the ſkull; but formerly anato- 
miſts (#) reckoned the proper /ambdoid future to ter- 
minate at the /quamorus ſutures, and what is extended 
at an angle down from that on each fide, where the 
indentations are leſs conſpicuous than in the upper 
part of the ſuture, they called additamentum. ſuture 


lambdoidis (1). — 
18 


(h) Erigavaia, arcualis, puppis. 

(i) Laude, prorz, hypſyloides. 

(T) Veſal. Anat. lib. 1. cap. 6. | 
( Lambdoides harmonialis, lambdoides inferior, occipitis corona, 
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This /#ture is ſometimes very irregular, being made 
up of a great many ſmall ſutures, which ſurround fo 
many little bones that are generally larger and more 
_ conſpicuous on the external ſurface of the ſkull, than 
internally. Theſe bones are generally called fri- 

uetra, or Wormiana ; but ſome other name ought to 
1 given them, for they are not always of a triangu- 
lar figure; and older anatomiſts (-m) than Olaur 
Wormins (u) have deſcribed them. Che ſpecific vir- 
tue which theſe bones were once thought to have in 
the cure of the epilepſy (o) is not now aſcribed to 
them; and anatomiſts generally agree, that their for- 
mation is owing to a greater number of points than 
ordinary of 2 in the ſkull, or to the ordinary 
bones of the cranium not extending their oſſification 
far enough or ſoon enough; in which cafe, the un- 
oſſiſied interſtice between ſuch bones begins a teparate 
oſſification in one or more points: from which the 
oſſification is extended to form as many diſtinct bones 
as there were points that are indented into the large 
ordinary bones, and into each other. Probably thoſe 
children who have a large opening in this place at 
their birth, will have the largeſt o/a triguetra.-—To 
confirm this account of the formation of theſe little 
bonesg we may remark, that ſuch bones are ſome- 
times ſeen in other ſutures, as well as in the /amb- 
doid (þ), and they are ſometimes in one table of the 
ſkull, and not in the other (g.) 

The /agittal ſuture (vr) is placed longitudinally in 
the middle of the upper part of the ſkull, and com- 

E 2 mouly 


(n) Euſtach. Oſſium examen. — Bauhin. Theat. anat. lib. 3. 
cap. 5.—Paaw in Hippocrat. de vulner. cap. p. 56. 

(7) Muſæum, lib. 3. cap. 26. 

(0) Bauhin, et Paaw. ibid.— Bartholin. Anat. reform. lib. 4. 
cap. 5.— Hildan. Epiſt. 65. 

(p) See Examples in Veſal. lib. I. cap. 6. fig. 4.— Paaw in Hip- 
pocrat. de cap. vuln,—Bartholin. Hiſt. anat. cent. 1. hiſt. 51 
Ruyſch. Muſ. anat. — Sue Trad. d'oſteolog. p. 47. So. 

(g) Hunauki Necm, de Vacad. des. tciences, 1730. 

(r) Pag Joe vg, Ass, writtuyruca, luſtar virgæ, nervalis, inſtar 
teli, inſtar vern, ſecundum cajytis longituditem protepenz conjungensy 


columnalis, recta, acualis. 
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monly terminates at the middle of the coronal, and of 
the /ambdoid ſutures; between which it is ſaid to be 
placed, as an arrow is between the ſtring and bow.— 
However, this ſuture is frequently continued through 
the middle of the os frontis, down to the root of the 
noſe; which, ſome (7) ſay, oftener happens in women 
than men; but others (:) alledge, that it is to be 
met with more frequently in male ſkulls than in fe- 
male: Among the ſkulls which I have ſeen thus di- 
vided, the female are the moſt numerous. —Several 
(#) have delineated and deſcribed the /agittal ſuture, 
lometimes dividing the occzpita/ bone as far down as 
the great hole through which the medulla ſpinalis paſ- 
ſes. This J never ſaw. | 

In ſome old ſculls that are in my poſſeſſion, there 
is icarce a veſtige of any of the three ſutures which I 
bave now deſcribed. In other heads, one or two of 
the ſutures only diſappear ; but I never could diſco- 
ver any reaſon for thinking them diſpoſed in ſuch dif- 
ferent manners in ſculls of different ſhapes, às ſome 
ancients alledge they are (d). 

The /quamous agglutinations, or falſe ſutures (e), are 
one on each ſide, a little above the ear, of a ſemicir- 
cular figure, formed by the overlopping (like one ſcale 
upon another) of the upper part of the temporal bones 
on the lower part of the parieta/, where, in both 
bones, there are a great many ſmall riſings and fur- 
rows, which are indented inta each other ; though 
theſe inequalities do not appear till the bones are ſe- 
parated. In ſome ſculls indeed the indentations here 
are as conſpicuous externally as in other ſutures (/); 
and what is commonly called the poſterior part of this 
| . ſquamous 


(s) Riolan. Comment. de oſſib. cap. 8. 
[t) Veſal. lib. T. cap. 6. et in epitome. 

(a) Veſal. lib. I. cap. 5. fig 3, 4. et in text. cap. 6. Paaw in 
Celf. de re medic. cap. 1.—Laurent. Hiſt. anat. lib. 2. cap. 16. 

(d) Hippocrat. de vulner. capitis, ſect. 1,—Galen de oſſib. et de 
uſu part. lib. 9. cap. 17. f 

ſe) Aten, Y, xpoTapicat, te mporales, corticales, 
mendoſz, harmoniales, commiſſurz in unguem. ; 
% Columb. de re anat. lib. I. can. 4.—Dionis Anat, 3. dev 
monſt. des os. ä . 
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ſquamous ſuture, always has the evident ſerrated 
form; and therefore is ieckoned by ſome (g), a diſ- 
tinct ſuture, under the name of additamentum peſte- 
rius ſuture ſquamaſæ. I have ſeen two ſquamous ſu- 
tures on the ſame temple, with a ſemicircular piece of 
bone between them (5). 

We ought here to remark, that the true ſquamous 
ſort of ſuture is not confined to the conjunction of 
the temporal and patietal bones, but is made uſe of 
to join all the edges of the bones on which each tem- 
poral muſcle is placed (7): For the two parts of the 
ſphcnoidal ſuture which are continued from the ante- 
rior end of the common ſquamous ſuture juſt now 
deſcribed, of which one runs perpendicularly down= 
wards, and the other horizontally ſorwards, and alſo 
the lower part of the coronal ſuture already taken no- 
tice of, may all be juſtly ſaid to pertain to the ſqua- 
mous ſuture.— The manner how 1 imagine this ſort of 
ſuture is formed at theſe places, is, That by the ac- 
tion of the ſtrong temporal muſcles on one fide, and 
by the prefſure of the brain on the other, the bones 
are made fo thin, that they have not large enough 
ſurfaces oppoſed to each other to ſtop the extenſion of 
their fibres in length, and thus to cauſe the common 
ſerrated appearance of ſutures explained in p. 30. but 
the narrow edge of the one bone flides over the other. 
The /quamous form is alſo more convenient here; be- 
cauſe ſuch thin edges of bones, when accurately ap- 
plied one to another, have ſcarce any rough ſurface, 
to obſtruct or hurt the muſcle in its contraCtion ; 
which is ſtill further provided for, by the manner of 
laying theſe edges on each other; ſor in viewing their 
outhde, we ſee the temporal bones covering the ſphe- 
noidal and parietal, and this laſt ſupporting the ſphe- 
noidal, while both mount on the frontal: from which 
diſpoſition it is evident, that while the temporal muſ- 
cle is contracting, which is the only time it preſſes 

4 E 3 frongly 
(g) Albin. de offib. ſet. 54. 
(4) Sue Trad. d'oſteolog. p. 48 


(i) Veſal. Anat, lib, 1. cap. 6, Winſlow Mem. de Facad. des 
ſciences, 1220. 
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ſtrongly in its motion on the bones, its fibres ſlide 
eaſily over the external edges. Another advantage 
ſtill in this is, that all this bony part is made ſtronger 
by the bones thus ſupporting each other. 

The pomp of — ſcull are joined to thoſe of the 
face, by ſchyndelęſis and ſutures.— The ſchyndeleſis is in 
the LE of the hte The . to be 
common to the cranium and face are five, viz. the 


 ethmoidal, ſphenoidal, tranſverſe, and two zygomatic.— 


Parts however of theſe ſutures are at the junction of 
only the bones of the ſcull. | 
The ethmoidal and ſphenoidal futures ſurround the 
bones of theſe names; and in ſome places help to 
make up other ſutures, particularly the ſquamous and 
tranſverſe; and in other parts there is but one ſuture 

common to theſe two bones. 

The tranſverſe ſuture is extended quite croſs the 
face, from the external canthus of one orbit to the 
fame place of the other, by ſinking from the canthus 
down the outſide of the orbit to its bottom; then 


mounting upon its inſide, it is continued by the root 


of the noſe down the internal part of theother orbit, and 
riſes up again on its outſide to the other canthus. It 
may be here remarked, that there are ſome interrup- 
tions of this ſuture in the courſe I have deſcribed ; for 
the bones are not contiguous every where, but are 
ſeparated, to leave holes and apertures, to be men- 
tioned hereafter. 

The zygomatic ſutures are one on each fide, being 


Mort, and ſlanting from above obliquely downwards 


and backwards, to join a proceſs of the cheek-bone 


ts one of the temporal bones, which advances towards 


the face; ſo that the two proceſſes thus united, form 
2 ſort of bridge, or jugum, under which the temporal 
muſcle paſſes; on which account the proceſſes, and 
ſuture joining them, have been called zygomatic. 

It mult be obſerved, that the indentations of the 
ſutures do not appear on the inſide of the cranium, by 
much ſo ſtrong as on the outſide : but the bones 
ſeem almoſt joined in a ſtraight line; nay, in ſome 


9 
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fculls, the internal ſurface is found entire, while the 
ſutures are manifeſt without; which may poſſibly be 
owing to the leſs extent of the concave than of the 
convex ſurface of the cranium, whereby the fibres of 
the internal ſide would be ſtretched farther out at the 
edges of the bones, than the exterior ones, if they 
were not reſiſted. The reſiſtances are the fibres of 
the oppoſite bone, the parts within the ſcuil, and the 
diploe ; of which the laſt being the weakeſt, the moſt 
advanced fibres or /erre run into it, and leave the 
contiguous edges equal, and more ready to unite : 
whereas the ſerræ of the external table have ſpace e- 
nough for their admiſſion between the fibres of the 
oppolite bone, and therefore remain of the indented 
form, and are leſs liable to the concretion, whereby the 
ſutures are obliterated (a).—By this mechaniſm, there 
is no riſk of the ſharp points of the bones growing 
inwards, ſince the external ſerræ of each of the con- 
joined bones reſt upon the internal ſmooth edged table 
of the other; and external forces applied to theſe 
parts are ſtrongly reſiſted, becauſe the ſutures cannot 
yield, unleſs the ſerrated edges of the one bone, and 

the plain internal plate of the other, are broken (5). 
The advantages of the futures of the cranium are 
theſe: 1. That this capſla is more eaſily formed and 
extended into a ſpherical figure, than if it had been 
one continued bone. 2. 'That the bones which are 
at ſome diſtance from each other at birth, might then 
yield, and allow to the head a change of ſhape, ac- 
commodated to the paſſage it is engaged in. Whence, 
in hard labour of child-bed, the bones of the cranium, 
inſtead of being only brought into contact, are ſome- 
times made to mount one upon the other. 3. Ie is 
alledged, that, through the ſutures, there is a tran- 
ſpiration of ſteams from the brain, which was the old 
doctrine z or ſome communication of the veſſels with= 
out, and of thoſe within the ſcull, larger here than 
in any other part of the cranium, according to ſome 
| | moderns; 


() Hunauld Memoires de I'acad. des ſciences, 1730. 
(5) Winllow Memoires de l' acad. des ſciences, 17 20. 
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moderns z and therefore cucuphe, fomentations, cata- 
plaſms, cephalic plaſters, blifters, are applied, and 
iues are eroded, or cut in the head, at thoſe places 
where the ſutures are longeſt in forming, and where 
the conneCtion of the bones is afterwards looſeſt, for 
the cure of a phrenitis, mania, inveterate headach, e- 
pilepſy, apoplexy, and other diſeaſes of the head. The 
favourers. of the doctrine of tranſpiration, or commu- 
nication of veſſels at the futures, endeavour to ſup- 
port it by obſervations of perſons ſubject to headachs 
which cauſed death, from the ſutures being too cloſe- 
ly united (a). 4. That the dura mater may be more 
firmly ſuſpended by its proceſſes, which infinuate 
themſelves into this conjunction of the bones; for 
doing this equally, and where the greateſt neceſſity 
of adheſion is, the ſutures are diſpoſed at nearly e- 
ual diſtances, and the large reſervoirs of blood, the 
. are under or near them. 5. That fractures 
might be prevented from reaching ſo far as they 
would in a continued bony ſubſtance. 6. That the 
connection at the ſutures being capable of yielding, 
the bones might be allowed to ſeparate; which has 
given great relief to patients from the violent ſymp- 
toms which they had before this ſeparation happened 
(d). And it ſeems reaſonable to believe, that the o- 
pening of the ſutures was of great benefit to ſeveral o- 
thers who were rather judged to have been hurt by it 
(4) : for we muſt think, that the conſequences of ſuch a 
force acting upon the brain, as was capable of thruſt» 
ing the bones aſunder, muſt have been fatal, unleſs 

it had been thus yielded to. Wes 
Having gone through the general ſtructure of the 
cranium, I now proceed to examine cach bone of 
| | | which 


sie, chap. 14.—Dionis Anat. 3. demonſtr. des os. 

(d) Ephemerid. Germanic. dec. 1. ann. 4. et 5. obſerv, 33. 

) Ephemerid. Germ. dec. 2. ann. 9. obſ. 230. Ibid: cent. 10. 

obſ. 31,,—Vander Linden Medicin. phyf. cap. 8. art. 4. $ 16.--- 

Hildan. Obſerv. cent. 1. obſ. 1. cent, 2. obi. 7.--Bauhin, Theat.. 

anat. lib. 3, cap. 6.—Pechlin. Obſerv. lib. 2. oblery 39. + 
ein £00 £60; 755% an . 
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of which that brain-caſe conſiſts, in the order in 
which I firſt named them. 

The OS FRONTIS (c) has its name from its being 
the only bone of that part of the face we call the fore- 
head, though it reaches a good deal farther. It has 
ſome reſemblance in ſhape to the ſhell of the concha 
bevalvis, commonly called the ceckle ; for the greateſt 
part of it is convex externally, and concave internal- 
ly, with a ſerrated circular edge; while the ſmaller 
part has proceſſes and depreſſions, which make it of 
an irregular figure. 

The external ſurface of the os frontis is ſmooth at 
its upper convex part; but ſeveral proceſſes and cavi- 
ties are obſervable below: for, at each angle of each 
orbit, the bone juts out, to ſorm four proceſſes, two 
internal, and as many external ; which, from this 
ſituation, may well enough be named angular. Be- 
tween the internal and external angular proceſſes on 
each fide, an arched ridge is extended, on which the 
eye-brows are placed. Very little above the inter- 
nal end of each of theſe ſuperciliary ridges, a protube- 
rance may be remarked, in moſt ſculls, where there 
are large cavities, called Jenſen, within the bone; of 
which hereafter, —Betwixt the internal angular pro- 
ceſſes, a ſmall proceſs riſes, which forms ſome ſhare 
of the noſe, and thence is named naſal.——Some ob- 
ſerve a protuberant part on the edge of the bone be- 
hind each external angular proceſs, which they call 
temporal proceſſes ; but theſe are inconſiderable.—— 
From the under part of the ſuperciliary ridges, the 
frontal bone runs a great way backwards: which 
parts may juſtly enough be called orbitar proceſſes. 
Theſe, contrary to the reſt of this bone, are concave 
externally, for receiving the globes of the eyes, with 
their muſcles, fat, &&c. 

In each of the orbitar proceſſes, behind the middle 
of the ſuperciliary ridges, a conſiderable ſinuoſity is 
obſerved, where the glandula innominata Galeni or la- 

| chrymatis 

(e) Miro, Bey ua, coronale, inverecundum, puppis, ſenſus com» 
munis, ſincipitis. . 
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cbrymalis is lodged. —Behind each internal angular 
proceſs, a ſmall pit may be remarked, where the car- 
tilaginous pully of the muſculus obliquus major of the 
eye is fixed. —Betwixt the two orbitar proceſſes, there 
is a large diſcontinuation of the bone, into which the 
cribriform part of the os ethmoides is incaſed.— The 
frontal bone frequently has little caverns formed in 
it here where it is joined to the ethmoid bone. 
Behind each external angular proceſs, the ſurface of 
the frontal bone is conſiderably deprefled where part 


| of the temporal muſcle is placed. 


The foramina, or holes, obſervable on the external 
ſurface of the frontal bone, are three in each ſide.— 
One in each ſuperciliary ridge, a little removed from 
its middle towards the noſe; through which a twig of 


the ophthalmic branch of the fifth pair of nerves paſſes 


out of the orbit, with a ſmall artery from the inter- 
nal carotid, to be diſtributed to the teguments and 
muſcles of the forehead. — Theſe veſſels in ſome ſculls 
make furrows in the os frontis, eſpecially in the bones 
of children, as has alſo been obſerved of another con- 
ſiderable veſſel of this bone near its middle (a); and 
therefore we ought to beware of tranſverſe incifions 
on either ſide of the os frontis, which might either 
open theſe veſſels or hurt the nerves, while they are 
yet in part within the bone; for, when veſſels are 
thus wounded, it is diſhcult to ftop the hæmorrhagy, 
becauſe the adheſion of a part of the artery to the 
bone hinders its contraction, and conſequently ſtyptics 
can have little effect; the hides of the — keep off 
gompreſſing ſubſtances from the artery; and we would 
with to ſhun cauteries or eſcharotics, becauſe they 
make the bone carious; and nerves, when thus hurt, 
ſometimes produce violent ſymptoms.— But, to re- 


turn to the ſuperciliary foramina, we mult remark, 


that often, inſtead of a hole, a notch only is to be 
jeen : Nay, in ſome ſculls, ſcarce a veſtige even of 
this is left; in others, both hole and notch ate ob- 
{ervable, when the nerve and artery run ſeparately. 


2 (a) Ruyſch, Mu. anat. theca D. repoſit. 4. No. 3. 
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Frequently a hole is found on one ſide, and a naſe 
on the other; at other times -we ſee two holes; or 
there is a common hole without, and two diſtinct 
entries internally. The reaſon of this variety of a 
hole, notch, depreſſion, or ſmoothneſs in the ſuper- 
ciliary ridge, is the diferent length and tenſion of 
the nerves and veſſels; the ſhorter they are, the more 
they are ſunk into the bone as it grows.——Near the 
middle of the inſide of each orbit, hard by, or in the 
tranſverſe ſuture, there is a ſmall hole for the paſſage 
of the naſal twig of the firſt branch of the fifth pair 
of nerves, and of a branch of the ophthalmic artery. 
This hole is ſometimes entfxely formed in the cs frontis ; 
in other ſculls, the ſides of it are compoſed of this 
laſt bone, and of the os planum. It is com- 
monly known by the name of orbitarium inter- 
num, though anterius ſhould be added, becauſe of 
the next, which is commonly omitted. —This, which 
may be called orbitarium internum peflerius, is ſuch 
another as the former; only ſmaller, and about 
an inch deeper in the orbit: through it a ſmall 
branch of the ocular artery paſſes to the noſe.— 
Beſides theſe fix, there are a great number of ſmall 
holes obſervable on the outer ſurface of this bone, 
particularly in the two protuberances above the eye- 
brows. Moſt of theſe penetrate no further than the 
ſinuſes, or than the diplce, if the ſinuſes are wanting; 
though ſometimes I have ſeen this bone ſo perforated 
by a vaſt number of theſe ſmall holes, that, placed 
between the eye and a clear light, it appeared like a 
ſieve. In the orbit of the generality of ſelectors, we 
may obſerve one, two, or more holes, which allew 
a paſſage to a hog's briſtle through the ſcull. The 
place, ſize, and number of theſe, are however un- 
certain: They generally ſerve for the tranſmiſſion of 
ſmall arteries or nerves. 

The internal ſurface of the os frontis is concave, 
except at the orbitar proceſſes, which are convex, to 
ſupport the anterior lobes of the brain. This ſurface 
s not fo ſmooth as the external; for the larger branches 
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of the arteries of the dura mater make ſome furrows 
in its ſides and back parts. The ſinuoſities from the 
luxuriant riſings of the brain, mentioned when de- 
ſcribing the general ſtructure of the cranium, are of- 
ten very obſervable on its upper part; and its lower 
and fore parts are marked with the contortions of the 
anterior lobes of the brain.— Through the middle of 
this internal ſurface, where always in children, and 
ſometimes in old people, the bone is divided, either 
a ridge ſtands out, to which the 'upper edge of the 
Falx is faſtened, or a furrow runs, in which the up- 
er ſide of the ſuperior longitudinal {ws is lodged ; on 
th theſe accounts chirurgical authors juſtly diſcharge 
the application of the trepan here.—The reaſon of 
this difference in ſculls, is alledged by ſome authors 
to be this, That in thin ſculls the ridge ſtrength- 
ens the bones, and in thick ones there is no occaſion 
for it. To this way of accounting for this phoeno- 
menon, it may juſtly be objected, that generally very 
thick ſculls have a large ſpine here, and frequently 
thin ones have only a furrow. Perhaps this variet 
may be owing to the different times of compleat ol- 
ſiſication of thoſe parts in different ſubjects ; for if the 
two ſides of this bone meet before they arrive at 
their utmoſt extent of growth, they unite very firm- 
ly, and all their fibres endeavour to ſtretch themſelves 
out where the leaſt reſiftance is, that is, between the 
hemiſpheres of the brain. To ſupport this reaſoning, 
we may remark, that thoſe adults, whoſe frontal bone 
is divided by the ſagittal ſuture, never have a ridge in 
this place. 
Immediately at the root of this ridge or furrow, 
there is a ſmall hole, which ſometimes pierces through 
the firſt table, and, in other ſculls, opens into the 
ſuperior ſinus of the ethmoid bone within the noſe. 
In it a little proceſs of the falx is lodged, and a ſmall 
artery, and ſometimes a vein, runs (a); and the ſupe- 
rior longitudinal fnus begins here. —This hole, how- 
ever, is often not entirely proper to the os frontis ; for, 
| in 


(a) Morgagn. Adverfar, 6. animad, 31. 
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in ſeveral ſculls, the lower part of it is formed in the 
upper part of the baſe of the cri//a galli, which is a 
proceſs of the ethmoid bone (a). Te 
The os frontis is compoſed of two tables, and an 
intermediate dip/ce, as the other bones of the cranium 
are, and in a middle degree of thickneſs between 
the os occipitis and the parietal bones; is pretty equal- 
ly denſe all through, except at the orbitar proceſſes, 
where, by the action of the eye on one fide, and 
preſſure of the lobes of the brain on the other, it is 
made extremely thin and diaphanous, and the ei- 


tullium is entirely obliterated. Since in this place 


there is ſo weak a defence for the brain, the reaſon 
appears, why fencers eſteem a pull: in the eye mor- 
tal (a). 

Ie diploe is alſo exhauſted in that part above the 
eye-brows, where the two tables of the bone ſepa- 
rate, by the external being protruded outwards, to 
form two large cavities called /inus frontales.—T heſe 
are divided by a middle perpendicular bony partition. 
— Their capacities in the ſame ſubject are ſeldom e- 
qual; in ſome the right, in others the left is largeſt. — 
And in different bones their fize is as inconſtant; 
nay, I have examined ſome, where they were entire- 
ly wanting; which oftener happens in ſuch as have 
a flat forehead, and whole ſagittal ſuture is continu- 
ed down to the noſe, than in others (5).—In ſome 
ſculls, beſides the large perpendicular ſeptum, there 
are ſeveral bony pillars, or ſhort partitions, found in 
each ſinus; in others theſe are wanting. For the 
molt part, the ſeptum is entire; at other times it is 
diſcontinued, and the two fenuſes communicate,— 
When the /iny/es are ſeen in ſuch ſculls as have the 
frontal bone divided by the ſagittal ſuture, the parti- 
tion dividing theſe cavities is evidently compoſed of 
two plates, which eaſily ſeparate.— Each finus com- 
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(2) Ingraſſ. Comment. in Galen. de offib. cap. 1. comment. 8. 
(a) Ruyſch. Obſerv. anat. chir. obſerv. 54.—Diemerbrock Anat, 
lb, 3. cap. 10.— Bonet. Scpulch. anat. lib. 4. § 3. obſerv. 17. 


(5) Fallop. Expoſit. de oflibus, cap. 13. 
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monly opens by a roundiſh ſmall hole, at the inner 
and lower part of the internal angular proceſſes, into 
a ſinus formed in the noſe, at the upper and back 

art of the os unguis; near to which there are alſo 
ſome other ſmall fnr/es of this bone (c), the greater 
part of which open ſeparately, nearer the tum na- 
rium, and often they terminate in the ſame common 
canal with the large ones. | 
In a natural and ſound ſtate, theſe cavities are of 
conſiderable advantage : for the organ of ſmelling be- 
ing thus enlarged, the efluwia of odorous bodies more 
diſſicultly eſcape it; and their impreſſions being more 
numerous, are therefore ſtronger, and affect the or- 
gan more. That odorous particles may be applied to 
the membrane of the „in, is evident from the pain 
felt in this part of the forehead, when the Muvia of 
volatile ſpirits, or of {trong aromatics, are drawn up 
into the noſe by a quick inſpiration.—Theſe and the 
other cavities which open into the noſe, increaſe the 
ſound of our voice, and render it more melodious, 
by ſerving as ſo many vaults to reſound the notes.— 
Hence people labouring under a coryza, or ſtoppage 
of the noſe, from any other cauſe, when they are by 
the vulgar, though falſely, ſaid to ſpeak through their 
noſe, have ſuch a diſagreeable harſh voice.— Lhe li- 
quor ſeparated in the membrane of theſe ſinuſes, drills 
down upon the membrane of the noſe to keep it 
moiſt, 

From the deſcription of theſe fnuſes, it is evident, 
how ufeleſs, nay, how pernicious it. muſt be, to ap- 
ply a trepan on this part of the ſcull ; for this inſtru- 
ment, inſtead of piercing into the cavity of the cra- 
nium, would reach no further than the fny/es ; or, if 
the inner table was perforated, any extravaſated blood 
that happened to be within the ſcull, would not be 
diſcharged outwardly, but would fall into the fenuy/es, 
there to ſtagnate, corrupt, and ſtimulate the ſenſible 
membranes; from which alſo there would be ſuch a 
conſtant flow. of glary mucus, as would retard, if 


(c) Cowper in Drake's Agthropolog. bock 3. chap. 10, 
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not hinder a cure, and would make the ſore degene- 
rate into an incurable ua. Beſides, as it would 
be almoſt impoſſible in this caſe to prevent the air, 
paſſing through the noſe, ſrom having conſtant acceſs 
to the dura mater, or brain; ſuch a corruption would 
be brought on theſe parts as would be attended with 
great danger. Further, in reſpiration, the air ruſh- 
ing violently into theſe cavities of the 25 frontis, and 
paſſivg through the external orifice, whenever it was 
not well covered and defended, would not only pre- 
vent the cloſing up of the external orifice, but might 
otherwiſe bring on bad conſequences (4). Fhe mem- 
brane lining theſe ſinuſes is fo ſenſible, that inflam- 
mations of it mult create violent torture (e); and 
worms, or other inſects crawling there, mult give 
great uneaſineſs (f). 

The upper circular part of the os fronts, is joined 
to the a parietalia, from one temple to the other, 
by the coronal future. From the termination of the 
coronal ſuture, to the external angular proceſſes, this 
bone is connected to the /phenoid by the ſphenoidal ſu- 
ture. At the external canthi of the eyes, its angular 
proceſſes are joined by the tranſverſe ſuture to the 
Ma malarum, to which it adheres one third down the 
outſide of the orbits; whence to the bottom of theſe 
cavities, and a little up on their interfial ſides, theſe 
orbitar proceſſes are connected to the phencidal bone 
by that ſame ſuture.—In ſome few ſcuils, however, 
a diſcontinuation of theſe two bones appears at the 
upper part of the long flit, near the bottom of the 
orbit. On the inſide of each orbit, the orbitar pro- 
ceſs is indented between the cribriform part of the 
ethmoid bone, and the os planum and wunguis—The 
tranſverſe ſuture afterwards joins the frontal bone to 
the ſuperior naſal e e ot the ofa maxillaria ſupe- 


- | riora, 


(4) Paa de offibus, pars r. cap. 7. —Palfyne Anat. chir. traité 4. 
chap. I5.— Nouvelle oſteologie, partie 2. chap. 3. 

(e) Fernel. Pathvlog, lib. 5. cap. 7.—Saltzman. Decur. obſ. 10. 

1 Fernel, Ptholog. lib. 5. cap. 7.—Bartholin. Epiſtol. medics 
cent, 2. cpiſt 74.—Hiſt. de Farad. des ſciences, 1708 & 1733, | 
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r1ord, and to the naſal bones. And, /afly, its naſal 
proceſs is connected to the naſal /ame//g of the 
ethmoid bone. 

ihe frontal bone ſerves to defend and ſupport the 
anterior lobes of the brain. It forms a conſiderable 
part of the cavities that contain the globes of the 
eyes, helps to make up the ſeptum narium, organ of 
ſmelling, Sc. From the deſcription of the ſeveral 
parts, the other uſes of this bone are evident. 

In a ripe child, the frontal bone is divided through 
the middle; the ſuperciliary holes are not formed; 
often a ſmall round piece of each orbitar procefs, be- 
hind the ſuperciliary ridge, is not oſſified, and there 
is no nu, to be ſeen within its ſubſtance. 

Each of the two OSSA PARIETALTA (g), or 
bones ſerving as walls to the encephalon, is an irregu— 
lar ſquare; its upper and fore ſides being longer than 
the one behind or below. The inferior fide is a con- 
cave arch ; the middle part receiving the upper round 
part of the temporal bone.-—The angle formed by 
this upper ſide, and the fore one, is fo extended, as 
to have the appearance of a proceſs. 

The external ſurface of each os parietale is convex. 
Upon it, ſomewhat below the middle height of the 
bone, there is a tranſverſe arched ridge, of a whiter 
colour generally than any other part of the bone 
from which, in bones that have ſtrong prints of 
muſcles, we fee a great many converging furrows, 
| like ſo many radi drawn from a circumference to- 
wards a centre. From this ridge of each bone the 
temporal muſcle riſes; and, by the preſſure of its 
fibres, occaſions the furrows juſt now mentioned.-— 
Below theſe, we obſerve near the ſemicircular edges, 
2 great many riſings and depreſſions, which are join- 
ed to like inequalities on the infide of the temporal 
bone, to form the ſquamous future. The temporal 
bone may therefore ferve here as a buttreſs, to pre- 

vent 


(g) Kopugne, Paria, ſyncipitis, verticis, arevalia, nervalia, cogita- 
uonis, rationis, bregmatis, madefactionis. | 
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vent the lower ſide of the parietal from ſtarting out- 

wards when its upper part is preſſed or ſtruck (4). 
Near the upper ſides of theſe bones, towards the 
hind part, is a ſmall hole in each, through which a 
vein paſſes from the teguments of the head to the 
longitudinal fnus. Sometimes I have ſeen a branch 
of the temporal artery paſs through this hole, to be 
diſtributed to the upper part of the fa/x, and to the 
dura mater at its ſides, where it had frequent anaſto- 
Moſes with the branches of the arteries derived from 
the external carotids, which commonly have the name 
of the arteries of the dura mater, and with the 
branches of the internal carotids which ſerve the falx. 
In ſeveral ſculls, one of the ofa parietalia has not this 
hole: in others, there are two in one bone; and in 
fome not one in either. Moſt frequently this hole is 
through both tables; at other times the external table 
is only perforated. —The knowledge of the courſe of 
theſe veſſels may be of uſe to ſurgeons, when they 
make any inciſion near this part of the head, leſt, 
if the veſſels are rathly cut near the hole, they ſhrink 
within the ſubſtance of the bone, and ſo cauſe an 
obſtinate hzemorrhagy, which neither ligatures nor 
medicines can ſtop. 

On the inner concave ſurface of the parietal bones, 
we ſee a great many deep furrows, diſpoſed ſomewhat 
like the branches of trees: The furrows are largeſt 
and deepeſt at the lower edge of each os parietale, 
eſpecially near its anterior angle, where ſometimes a: 
full canal is formed. They afterwards divide into 
ſmall furrows, in their progreſs upwards.—In ſome: 
ſculls a large furrow begins at the hole near the up- 

r edge, and divides into branches, which join with 
thoſe which come upwards, ſhewing the communica= 
tions of the upper and lower veffels of the dura ma- 
ter, —In theſe furrows we frequently ſee paſſages into 
the dip/oe ; and ſometimes I have obſerved canals go- 
ing off, which allowed a ſmall probe to paſs fome 
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inches into the bony ſubſtance! Some (i) tell us, 
that they have obſerved theſe canals piercing the bone 
towards the occiput. On the infide of the upper edge 
of the oa parietalia, there is a large ſinuoſity, fre- 
quently larger in the bone of one ſide than of the o- 
ther, where the upper part of the falx is faſtened, 
and the ſuperior longitudinal frrus is lodged. Gene- 
rally part of the latter muſes makes a deprefſion near 
the angle, formed by the lower and poſterior ſides of 
theſe bones; and the pits made by the prominent 
parts of the brain are to be ſeen in no patt of the 
ſcull more frequent, or more conſiderable, than in 
the internal ſurface of the parietal bones. 

The % parietalia are amongſt the thinneſt bones 
of the cranium ; but enjoy the general ſtructure of 
two tables and diplae the completeſt, and are the moſt 
equal and ſmooth, - 

Theſe bones are joined at their fore-fide to the os 

ontis by the coronal ſuture ; at their long inferior 
angles, to the fphenoid bene, by part of the ſuture of 
this name; at their lower edge, to the ofa temporum, 
by the ſquamous ſuture, and its poſterior additament- 
wm; behind, to the os occipitis, or offa triquetra, by 
the lambdoid ſuture; and above, to one another, by 
the ſagittal ſuture. 

They have no particular uſes beſides thoſe men- 
tioned in the deſcription of their ſeveral parts, except 
what are included in the account of the general ſtrue- 
ture of the cranium. 

In a child born at the full time, none of the ſides 
of this bone are completed; and there never is a hole- 


n the oflified part of it near to the ſagittal ſuture. 


The large unoſhfied ligamentous part of the crani- 
um obſervable between the parietal bones, and the 
middle of the divided os frontis of new-born children, 
called by the vulgar the chen of the head, was imagin- 
ed by the ancients to ſerve for the evacuation of the 
fuperfiuous moiſture of the brain; and therefore Hop 
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named it bregma (0, or the fountain; ſometimes add- 
ing the epithet pulſatilis, or beating, on account of 
the pulſation of the brain felt through this flexible 
ligamento-cartilaginous ſubſtance. Hence very fre- 
quently the parietal bones are called ofa bregmatzs. 

The upper middle part of the head of a child, in 
a natural birth, being what preſents itſelf firſt at the 
os uteri (m), an accoucheur may reach the bregma 
with his finger, when the os uteri is a little opened. 
If the bregma is ſtretched, and the pulſation of the 
brain is felt through it, the child is certainly alive: 
But if it is ſhrivelled and flaccid, without any ob- 
ſervable pulſation in it, there is ſome reaſon to ſuſpect 
the child to be very weak, or dead. 'Thoſe who prac- 
tiſe midwifery fhould therefore examine the itate of 
the bregma accurately. | 

All the bregma is generally oſſified before ſeven 
years of age. Several authors (#) ſay, they have ob- 
ſerved it unoſſified in adults; and phyſicians, who 
order the application of medicines at the meeting of 
the coronal and ſagittal ſutures, ſeem yet to think, 
that a derivation of noxious humours from the ence- 
fhalon is more eaſily procured at this part than any 
other of the ſcull ; and that medicines have a greater 
effect here than elſewhere, in the internal diſorders 
of the head. | 

OSSA TEMPORUMA (o), fo named, ſay authors, 
from the hair's firft becoming gray on the temples, 
and thus diſcovering peoples ages, are each of them 
equal and ſmooth 5 4a with a very thin ſemicireu- 
lar edge; which, from the manner of its connection 
with the neighbouring bones, is diſtinguiſhed by the 
name of os /quamoſum.—-Behind this the upper part 
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(7) Palpitans vertex, foliolum, folium, triangularis lacuna. 

(n) Burton's Midwifery, $ 51.,—Smellic's Midwitery, book x. 
chap. I. $ 5. 

() Bartholin. Anat. reform. lib. 4. cap. 6.—Diemerbroek Anat. 
lib. 9. cap. 6.— Kerckring. Oſteogen. cap. 2. 

(0) Koprapuy, xopowy, xoppuy, Arridorrdy, vox ven, Alben, tem- 
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of the temporal bane is thicker, and more unequal, 
and is ſometimes deſcribed as a diſtinct part, under 
the name of pars mammillaris (p). Towards the baſe 
ef the ſcull, the temporal bone appears very irregu- 
lar and unequal; and this part, inſtead of being 
broad, and placed perpendicularly, as the others are, 
is contracted into an oblong very hard ſubſtance, ex- 
tended horizontally forwards and inwards, which in 
its progreſs becomes ſmaller, and is commonly called 

os petroſum. 
Three external proceſſes of each temporal bone are 
enerally deſcribed. —The firſt placed at the lower and 
kind part of the bone, from its reſemblance to a nip- 
te, is called ma/toides, or mammillaris. It is not ſo- 
id, but within is compoſed of cancelli, or ſmall cells, 
which have a communication with the large cavity of 
the ear, the dium; and therefore ſounds, being mul- 
tiphed in this vaulted labyrinth, are increaſed, before 
they are applied to the immediate organ of hearing. 
Into the maſtoid proceſs, the ſlenomaſtoideus muſcle is 
inſerted; and to its back part, where the ſurface is 
rough, the trachelomaſtoideus, and part of the /plenius 
are fixed. — About an inch farther forward, the ſecond 
proceſs begins to riſe out from the hone ; and having 
its origin continued obliquely downwatds and for- 
wards for ſome way, it becomes ſmaller; and is 
ſtretched forwards to join with the or male; they to- 
gether forming the bony jugum, under which the 
temporal muſcle paſſes. Hence this proceſs has been 
named r. (a). Its upper edge has the ſtrong 
aponeuroſis of the feniperal muſcle fixed into it; and 
. its lower part gives riſe to a ſhare of the maſſtter,— 
The fore part of the baſe of this proceſs is an oblong 
tubercle, which in a recent ſubject is covered with a 
ſmooth poliſhed cartilage, continued from that which 
lines the cavity immediately behind this tabercle.— 
From the under craggy part of the os temporum, the 
| * third 
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third proceſs ſtands out obliquely forwards. The 
ſhape of it is generally ſaid to reſemble the ancient 
Aiylat ſeriptorius : and therefore it is called the ffyloid 
proceſs (6). Some authors (e) however contend, that 
it ought to be named /eloid, from its being more like 
to a pillar. Several muſcles have their origin from 
this proceſs, and borrow one half of their name from 
it; as Hylo-glaſſus, ftylo-hyoideus, flylo- pharyngens ; to it 
a ligament of the os hyoides is ſometimes fixed; and ano- 
ther is extended from it to the inſide of the angle of 
the lower jaw. This proceſs is often, even in adults, 
not entirely oſſified, but is ligamentous at its root, 
and ſometimes is compoſed of two or three diſtin 
pieces. Round the. root of it, eſpecially at the 
fore-part, there is a remarkable riſing of the os petro- 
ſum, which ſome have eſteemed a proceſs ; and, from 
the appearance it makes with the /z/iform, have 
named it vaginalis —Others again have, under the 
name of auditory proceſs, reckoned among the exter- 
nal proceſſes that ſemiciccular ridge, which, runnin 
between the root of the maſtoid and zygomotic — 
ſes, forms the under part of the external meatus audi- 
torius. | 
The ſinuoſities or depreſſions on the external ſur- 
face of each os temporum, are theſe :—A long foſſa at 
the inner and back part of the root of the mamma 
proceſs, where the poſterior head of the digaſtric — 
cle has its origin. Immediately before the root of the 
zy gomalic proceſs, a conſiderable hollow is left, for 
lodging the crotaphite muſcle. Between the zygema- 
tic, auditory, and vaginal proceſſes, a large cavity is 
formed; through the middle of which, from top to 
bottom, a fiſſure is obſervable, into which part of the 
ligament that ſecures the articylation of the lower 
Jaw with this bone is fixed. The fore-part of the ca- 
vity being lined with the ſame cartilage which covers 
the tubercle before it, receives the condyle of the jaw; 
and 


(3) I prepensdn, BexoverrFn, Y , os calaminum, ſagittale, cla- 


vale, acuale, calcar capitis. 


(c) Galen, de uſu part, lib. 2. cap 4. Tallop. obſerv. anatom. 
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and in the back part a ſmall ſhare of the parotid 


gland and a cellular fatty ſubſtance, are lodged, — 


At the inſide of the root of the fyl/o:d apaphy/e, there 
is a thimble-like cavity, where the beginning of the 
internal jugular vein, or end of the lateral finvs is 
lodged.—And as the ſinuſes of the two ſides are fre- 
quently of unequal ſize; ſo one of theſe cavities is 
as often larger than the other (d). Round the exter- 
nal meatus auditorius, ſeveral ſinuoſities are formed 
for receiving the cartilages and ligaments of the ear, 
and for their firm adheſion. 

The Holes that commonly appear on the outſide of 
each of theſe bones, and are proper to each of them, 
are five.— Phe 7, ſituated between the zygomotic 
and maſtoid proceſſes, is the orifice of a large tunnel- 
like canal, which leads to the organ of hearing; 
therefore is called meatus auditorius externns (e). — 
The ſecond gives paſſage to the portis dura of the ſe- 
venth pair of nerves,” and from its ſituation between 
the maſtoid and ſtyloid proceſſes, is called foramen flylo- 
maſioideum (g).—Some way before, and to the infide 
of the Hyloid proceſs, is the third hole; the canal from 
which runs firſt upwards, then forwards, and re- 
ceives into it the internal carzt:d artery, and the be- 
ginning of the intercoſtal nerve; where this canal is 
about to make the turn forwards, one, or ſometimes 
two very ſmall holes go off towards the cavity of the 
ear, called ympanum ; through thefe Valſalva (h) af- 
firms the proper artery or arteries of that cavity are 
ſent.—On the anterior edge of this bone, near the 
former, a fourth hole is obſervable, being the orifice 
of a canal which runs outwards and backwards, in a 
horizontal direction, till it terminates in the 7ympa- 
num. This, in the recent ſubject, is continued for- 
ward and inward, from the parts which I mentioned 
juſt now as its orifice in the ſkeleton, to the fide ox 

the 
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the noſtrils; being partly cartilaginous, and partly lis 
gamentous. The whole canal is named, [ter a pala- 
to ad aurem, or Euflachian tube. On the external ſide 
of the bony part of this canal, and a-»top of the 
chink in the cavity that receives the condyle of the 
lower jaw, is the courſe of the little nerve ſaid com- 
monly to be reflected from the lingual branch of the 
fiſth pair, till it enters the 7ympanum, to run acroſs 
this cavity, and to have the name of chorda tympani. 
— The ith hole is very uncertain, appearing ſomes 
times behind the Mmaſteid proceſs ; ſometimes it is 
common to the temporal and occipital bones; and 
in ſeveral ſculls there is no ſuch hole. The uſe of it, 
when found, is for the tranſmiffion of a vein from 
the external teguments to the lateral {mus : But, in 
ſome ſubjects, a branch of the occipital artery paſles 
through this hole, to ſerve the back part of the dura 
mater ; in others, I have ſeen two or three ſuch holes : 

But they are oftener wanting than found. And we 

may, once for all, in general remark, That the large- 

ö neſs, number, ſituation, and exiſtence of all ſuch 
holes, that for the molt part allow only a paflage for 
veins from without to the internal receptacles, are 
very uncertain. 

Ihe internal ſurface of the ofa temporum is une- 
qual; the upper circular edge of the ſquamous part 
having numerous {mall ridges and futrows for its con- 
junction with the parieral bones; and the reſt of it is 

= irregularly marked with the convolutions of the mid- 
die part of the brain, and with furrows made by the 
branches of the ateries of the dura mater. 

From the under part of this internal ſurface, a 
larger tranſverſe hard craggy protuberance runs hori- 

X 2ontally inwards and forwards, with a ſharp edge a- 
| 3 bove, and two flat ſides, one facing obliquely for- 
ce | wards and outwards, and the other as much back= 
- 


wards and inwards. To the ridge between theſe two 
| coun the large lateral proceſs of the dura mater is 
| xed. _ . * 0 i 
þ Sometimes a ſmall bone, akin to the /c/amoid, is 
I He | found 
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found between the ſmall end of this petrous proceſs 
and the /þhenoid bone (a). 
Towards the back part of the inſide of the os tem- 
rum; 2 large deep %% is conſpicuous, where the 
lateral ſinus lies; and frequently on the top of the 
petrous ridge, a furrow may be obſerved, where a 
ſmall ſinus is ſituated. 
The internal proper feramina of each of theſe 
bones are, ii, the internal meatus auditorius in the 
ſterior plain ſide of the petrous proceſs. This 
ole: ſoon divides into two; one of which is the be- 
ginning of the aguedu# of Fallopius; the other ends 
in ſeveral very ſmall canals (5) that allow a paſſage to 
the branches of the portio mollis of the ſeventh pair 
of nerves, into the veftibule and cochlea. Through it 
- alſo an artery is ſent, to be diſtributed to the organ 
of hearing. The /econd hole, which is on the ante- 
rior plain fide of the craggy proceſs, gives paſlage to 
a reſſected branch of the ſecond branch of the fifth 
pair of nerves, which joins the portio dura of the au- 
ditory nerve, while it is in the aguæduct (c), ſmall 
branches of blood-veſſels accompanying the nerves or 
paſſing through ſmaller hcles near this one.—The 
paſſage of the cutaneous vein into the lateral fins, 
or of a branch of the occipital artery, is ſeen about 
the middle of the large % for that fnus; and the 
orifice of the canal of the carotid artery is evident at 
the under part of the point of the petrous proceſs. 
- Beſides theſe proper holes of the temporal bones 
which appear on their external and internal ſurfaces, 
there are two others in each fide that are common to 
this bone and to the occipital and ſphenoidal bones; 
which ſhall be mentioned afterwards in the deſcrip- 
tion of theſe bones. 
The upper round part of the ſquamous bones is 
thin, but equal; while the low petrous part is thick 
and 


(a) Riolan. Comment. de offib. cap. 32.—Winſlow Expoſition as 
natomique du corps humain, traité des os ſecs, $ 266. 

(5) Valfalvy. De aure humana, cap. 3. § 11. 

(e) Valſalv. de aure, cap. 3. $ 10. 
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and ſtrong, but irregular and unequal, having the di- 
ſtinction of tables and diploe confounded, with ſeve- 
ral cavities, proceſſes, and bones within its ſubſtance, 
which are parts of the organ of hearing. That a 
clear idea may be had of this beautiful, but intricate - 
organ, anatomiſts generally chooſe to demonſtrate all 
its parts together. I think the method good; and 
therefore, ſince it would be improper to inſert a com- 
plete treatiſe on the ear here, ſhall omit the deſcrip- 
tion of the parts contained within the os petroſum of 
the ſkeleton. 

The temporal bones are joined above to the parie- 
tal bones by the ſquamous futures, and their poſte- 
rior additamenta : Before, to the ſphenaid bone by the 
ſuture of that name; to the cheek-bones by the zy- 
gomatic ſutures : Behind, to the occipital bone, by the 
lambdoid ſuture and its additamenta ; and they are ar- 
ticulated with the /owver jar, in the manner which 
{hall be defcribed when this bone 1s examined. 

The purpoſes which theſe two bones ſerve, are ea- 
ſily collected, from the general uſe of the crauium, 
and from what has been ſaid in the deſcription of 
their ſeveral parts. 

In an infant, a ſmall fiſſure is to be obſerved be- 
tween the thin upper part, and the lower craggy 
part of each of theſe bones; which points out the 
recent union of theſe parts. Neither i nor fly- 
laid proceſſes are yet to be ſeen.—Inſtead of a bony 
funnel-like external meatus auditzrius, there is only a 
ſmooth bony ring, within which the membrane of 
the drum is faſtened. At the entry of the Euſfachian 
tube, the ſide of the tympanum is not completed. —A. 
little more outward than the internal auditory canal, 
there is a deep pit, over the upper part of whoſe ori- 
hice. the interior ſemicircular canal of the ear is 
ſtretched ; and ſome way below this, the poſterior ſe- 
micircular canal alſo appears manifeſtly. 

OS OCCIPITIS (d), fo called from its ſitua- 

G tion, 


(d) bw, baſilare, prorz, memoriz, pixidis, fibroſum, nervoſum, 
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tion, is Convex on the outſide, and concave internal- 
ly. Its figure is an irregular ſquare, or rather rhom- 
baid ; of which the angle above is generally a little 


rounded ; the two lateral angles are more finiſhed, 


but obtuſe ; and the lower one is ſtretched forward 
in form of a wedge, and thence is called by ſome the 
cuneiform proceſs. —If one would, however, be very 
nice in obſerving the ſeveral turns which the edges 
of the os occipitzs make, five or ſeven ſides, and as ma- 
ny angles of this bone might be deſcribed. 

The external ſurface is convex, except at the cu- 
neiform apophyſe, where it is flatted. At the baſe 
of this triangular proceſs, on each tide of the great 
hole, but-more advanced forwards than the middle of 
it, the large oblong protuberances, named the can- 
dyles, appear, to ſerve for the articulation of this bone 
with the firſt vertebra of the neck. The ſmooth ſur- 
face of each of theſe condyloid proceſſes is longeſt 
from behind forwards, where, by their oblique ſitua- 
tion, they come much nearer to each other than they 
are at their back part. Their inner ſides are lower 
than the external, by which they are prevented from 
ſliding to either fide out of the cavities of the firſt 
vertebra (e). In ſome ſubjects each of theſe plain 
ſmooth ſurfaces ſeems to be divided by a ſmall riſing 
in its middle; and the lower edge of each condyle, 
next the great foramen, 1s diſcontinued about the 
middle, by an intervening notch : Whence ſome (% 
alledge, hat each of theſe apophy/es is made up of 
two protuberances.—Round their root a ſmall depreſ- 
fion and fpongy roughneſs is obſervable, where the 
ligaments for ſurrounding and ſecuring their articu- 
lations adhere.— Though the motion of the head is 
performed on the condyles, yet the centre of gravi- 
ty of that globe does not fall between them, but is a 
good way further forward; from which mechaniſm 
it is evident, that the nauſcles which pull the head 
back, muſt be in a conſtant ſtate. of contraction; 

p | | which 
(e) Galen. de uſu part. lib. 12. cap. 7. 
% Diemerbrock Agat. lib. 9. cap. 6. 
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which is ſtronger than the natural contraction of the 
proper ſlexors, elſe the bead would always fall for- 
wards, as it does when a man is aſleep, or labours 
under a palſy, as well as in infants, where the weight 
of the head far exceeds the proportional ſtrength of 
theſe muſcles. This ſeeming diſadvantageous ſitua- 
tion of the condyles, is however of good uſe to us, 
by allowing ſufficient ſpace for the cavities of the 
mouth and fauces, and for lodging a ſufficient num- 
ber of mulcles, which commonly ſerve for other 
uſes; but may at pleaſure be directed to act on the 
head, and then have an advantageous lever to act 
with, ſo as to be able to ſuſtain a conſiderable weight 
appended, or other force applied, to pull the head back. 

Somewhat more externally than the condy/es, there 
is a ſmall cifing and ſemilunated hollow in each fide, 
which make part of the holes, common to the eccipi- 
tal and petrous bones. Immediately behind this, on 
each ſide, a ſcabrous ridge is extended from the mid- 
dle of the condyle, towards the root of the mafoid 
proceſs. Into this ridge the muſculus lateralis, com- 
monly aſcribed to Fallapius, is inſerted. About the 
middle of the external convex ſurface, a large arch 
runs croſs the bone ; from the upper lateral parts of 
which the occipita/ muſcles have their riſe; to its 
middle the zrapezii are attached: And half way be- 
tween this and the great hole, a lefler arch is extend- 
ed.—In the hollows between the middle of theſe 
arches the complexi are inſerted; and in the depreſ- 
ſions more external and further ſorward than theſe, 
the ſplenii are inſerted. Between the middle of the 
lefler arch and the great hole, the little hollow marks 
of the recti minores appear; and on each fide of theſe 
the fleſhy inſertions of the obliqui ſuperiores and recti 
majores make depreſlions.—'Through the middle of 
the two arches a ſmall ſharp ſpine is placed, which 


ſerves as {ome ſort of partition between the muſcles 


of difierent iides, or rather is owing to the action of 
the muſcles depteſling the bone on each fide of it, 
While this part is free from their compreſſion, —Theſe 

G2 prints 
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prints of the muſcles on this bone are very ſtrong and 
plain in ſome ſubjects, but are not ſo diſtinct in others. 
All round the great foramen, the edges are unequal, 
for the firmer adheſion of the ſtrong circular liga— 
ment, which goes thence to the firit vertebra.—One 
end of each lateral or moderator ligament of the head, 
is fixed to a rough ſurface at the fore part of each 
condyle, and the perpendicular one is connected to a 
rough part of the edge of the great hole between the 
two condyles.—Immediately before the condyles, 
two little depreſſions are made in the external ſurface 
of the cuneiform proceſs, for the inſertion of the 
recti anteriores minores muſcles which are unjuſtly a- 
ſcribed to Cowper : And {till further forward, near 
the /þhenoid bone, are two other ſuch depreſhons, for 
the reception of the vedti anteriores majores.— When 
we conſider the ſize of the prints of muſcles on the 
occipital bone, before and behind its condyles, and, 
at the fame time, compare their diltances from theſe 
centres of motion of the head, we muſt ſce how 
much ſtronger the muſcles are which pull the head 
backwards, than thoſe are which bend it forward; 
and how much greater force the former acquire by 
the long lever they act with, than the latter which 
are inſerted fo near the condyles. This great force 
in the extenſor muſcles is altogether neceſſary, that 
they might not only keep the head from falling for- 
ward in an erect poſture, but that they might ſupport 
it when we bow forward in the moſt neceſſary offices 
of ſocial life, when the weight of the head comes to 
act at right angles on the verfebræ of the neck, and 

obtains a long lever to act with. ; 
On the inner ſurface of the 9s occip:tis we ſee two 
ridges; one ſtanding perpendicular, the other run- 
ping horizontally acroſs the firſt. The upper part of 
the perpendicular limb of the croſs, to which the 
Ax is fixed, is hollowed in the middle, or often on 
one ſide, for the reception of the ſiperiar longitudinal 
ſinus, and the lower part of it has the ſmall or third 
proceſs of the dura mater faſtened to it, and is ſome- 
times 
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times hollowed by the occipital fnus. Each fide of 
the horizontal limb is made hollow by the lateral ſi- 
nuſes incloſed in the tranſverſe proceſs of the dura 
mater; the ja in the right ſide being generally a 
continuation of the one made by the longitudinal ſi- 
nus in the perpendicular limb, and therefore is larger 
than the left one (g). Round the middle of the croſs 
there are four large depreſſions ſeparated by its limbs; 
the two upper ones being formed by the back patt 
of the brain, and the two lower ones by the cerebe/- 
Ium,—Farther forward than the laſt mentioned de- 
preſſions, is the lower part of the % for the lateral 
finus on each fide. —The inner ſurface of the cunei- 
form apophyle is made concave for the reception of 
the medulla oblongata, and of the bafiler artery.—A 
furrow is made on each ſide, near the edges of this 

roceſs, by a /inus of the dura mater, which empties 
itſelf into the lateral {ns (þ). 

The holes of this bone are commonly five proper, 
and two common to it and to the temporal bones.— 
The firſt of the proper holes, called foramen mag- 
num (i), from its ſize, is immediately behind the 
wedge-like proceſs, and allows a paſſage to the nie- 
dulla oblongata, nervi acceſſorii, to the vertebral arte- 
ries, and ſometimes to the vertebral veins.—At each 
fide of this great hole, near its fore part, and imme- 
diately above the condyles, we always find a hole, 
ſometimes two, which ſoon unite again into one that 
opens externally; through theſe the ninth pair of 
nerves go out of the ſkull.— The fourth and fifth 
holes pierce from behind the condyle of each fide into 
the e of the lateral ſinuſes; they ſerve for the 
patſage of the cervical veins to theſe ſinuſes. Often 
one of theſe holes is wanting, ſometimes both, when 
the veins paſs through the great framen.—Belides 
theſe five, we frequently meet with other holes nc ar 
the edges of this bone, for the tranſmiſſion of veins 

G 3 but 
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but their number and diameter are very uncertain. 
The two common foramina are the large irregular 
holes, one in each ſide, between the ſides of the cu- 
neiform proceſs, and the edges of the petrous bones. 
In a recent ſubject, a ſtrong membrane runs croſs 
from one ſide to the other of each of theſe holes; in 
f>me heads I have ſeen this membrane offified, or a 
- bony partition dividing each hole; and in the greater 
number of adult ſkulls, there 1s a ſmall ſharp-pointed 
proceſs ſtands out from the os petroſum, and a more 
obtuſg riſing in the occipital bone, between which the 
partition is ſtretched. Behind this partition, where 
the largeſt ſpace is left, the lateral ſinus has its paſſage z 
and before it the eighth pair of nerves and acceſſorius 
make their exit out of the ſkull; and ſome authors 
fay, an artery paſſes through this hole, to be beſtowed 
on the dura mater. 

The occipital bone is among the thickeſt of the 
cranium, though unequally ſo; for it is ſtronger a- 
bove, where it has no other defence than the com- 
mon teguments, than it is below, where, being preſ- 
ſed by the lobes of the brain and cerebe//um on one 
fide, and by the action of the muſcles on the 0+ 
ther, it is ſo very thin, as to be diaphanous in many 
ſkulls : But then theſe muſcles ward off injuries, and 
the ridges and ſpines, which are frequent here, make 
it ſufficiently ſtrong to reſiſt ordinary forces. The 
tables and dip/oe are tolerably diſtinct in this bone, 
except where it is ſo thin as to become diaphanous. 

The occipital bone is joined above to the % pa- 
rietalia and triguetra when preſent, by the /ambaoid 
future z—laterally to the temporal bones, by the ad- 
ditamenta of the lambdoid ſurure below to the „pe- 
noid bone, by the end of its cuneiſorm procels, in the 
fame way that epiphyſes and their bones are joined : 
For in children, a ligamentous cartilage is interpoſed 
between the occipital and ſphenoid bones, which 
gradually turns thinner, as each of the bones ad- 
vances, till their fibres at laſt run into each other; 
and, about ſi teen. or eighteen years of age, the __ 
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of theſe two bones becomes ſo intimate, that a ſepa- 
ration cannot be made without violence.—The os c 
cipitis is joined by a double articulation to the firſt 
vertebra of the neck, each condyle being received in- 
to a ſuperior oblique proceſs of that vertebra. What 
motion is allowed here, we ſhall conſider afterwards, 
where the vertebræ are deſcribed. | 

The uſes of this bone appear from the preceding 
deſcription, and therefore need not be repeated: 

An infant born at the full time, has this bone di- 
vided, by unoſſiſied cartilages, into ſour parts.—1 he 
firſt of theſe is larger than the other three, is of a 
triangular ſhape, and conſtitutes all the part of the 
bone above the great foramen. Generally fiſſures ap- 
E in the upper part and ſides of this triangular 
bone, when all the cartilage is ſeparated by macera- 
tion; and ſometimes little diſtinct bones are ſeen to- 
wards the edges of it.—The ſecond and third pieces 
of this bone are exactly alike, and ſituated on each 
ſide of the great foramen ; from which very near the 
whole condyles are produced; and they are extend- 
ed forwards almoſt to the fore part of the hole for 
the ninth pair of nerves.—The fourth piece is the 
cuneiform proceſs, which forms a ſmall ſhare of the 
great bale, and of theſe for the ninth pair of nerves, 
and of the condyles : Betwixt it and the ſphenoid bone, 
a cartilage is interpoſed. » | | 

Of the eight bones which belong to the cranium, 
there are only two which are not yet deſcribed, viz. 
the ethmoid and /phenaid. Theſe we already mention- 
ed, in complailance to the generality of writers on 
this ſubject, as bones common to the cranium and 
face, becauſe they enter into the compoſition of both: 
But the ſame reaſon might equally be uſed for calling 
the frontal bone a common one too. I ſhall, how= 
ever, paſs any idle diſpute about the propriety of 
ranging them, and proceed to examine the The. Gn 
of the bones themſelves. | 
OS ETHMOIDES (4), or the ſieve- like bone, 


has, 


(&) Cribriforme, oxoyyoudn;, ſpopgiforme, eriſtatum. 
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has got its name from the great number of ſmall 
Holes with which that part of it firſt taken notice of 
is, pierced. When this bone is entire, the figure of 
it is not eafily deſcribed; but, by a detail of its ſe- 
veral parts, ſome idea may be afforded of the whole; 
and therefore I thall diſtinguiſh it into the cribriform 
lamella with its proceſs, the naſal lamella, cellulz, and 
a Aga. 
Were 55 horizontal lamella, is all (except its back 
part) pterced obliquely by a great number of ſmall 
oles, through which the filaments of the olfactory 
nerves paſs. In a recent ſubjeCt, theſe holes are fo 
cloſely lined by the dura mater, that they are much 
teſs conſpicuous than in the ſkeleton. —From the mid- 
dle of the internal ſide of this plate, a thick proceſs 
riſes upwards, and, being higheſt at the fore part, 
gradually becomes lower, as it is extended back- 
wards. From ſome reſemblance which this proceſy ? 
was imagined to have to a cock's comb, it has been 
called criffa gall: (I). The felx is connected to its 
ridge, and to the unperforated part of the cribriform 
plate.—When the criſta is broke, its baſe is ſome- 
times found to be hollow, with irs cavity opening in- 
to the noſe (-m).—Immediately before the higheſt 
rt of this proceſs, is the blind hole of the frontal 
„which, as was formerly remarked, is often in a 
good meaſure formed by a notch in the fore part of 
the root of the cri/ta. 
From the middle of the outer ſurface of the cribri- 
lamella, a thin folid plate is extended down= 
wards and forwards, having the fame common baſe 
with the criſta galli. Generally it is not exactly per- 
pendicular, but is inclined to one fide or other, 
and therefore divides the cavity of the noſe unequal- 
Its inclination to one fide, and flexure in the 
middle, is ſome:imes fo great, that it fills up a large 
mare of one of the noſtrils, and has been miſtook for 
a polypus there. —lt is thin at its rife, and rather 1 
ä t 
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thinner- in its middle; yet afterwards, towards its 
lower edge, it becomes thicker, that its conjunction 
with the bones and middle cartilage of the noſe might 
be firmer. [ee | | 
At alittle diſtance from each ſide of this external 
proceſs, a cellular and ſpongy bony ſubſtance depends 
from the cribriform plate. The number and figure 
of the cells in this irregular proceſs of each fide, are 
very uncertain, and not to be repreſented in words; 
only the cells open into each other, and into the ca- 
vity of the noſe : The uppermoſt, which are below 
the aperture of the frontal finuſes, are formed like 
ſunnels. Ihe outer ſurface ot theſe cells is ſmooth 
and plain, where this bone aſſiſts in compoſing the 
orbit; at which place, on each ſide, it has got the 
name of os planum; on the upper edge of which, a 
ſmall notch or two may ſometimes be obſerved, which 
go to the formation of the internal orbitar holes; as 
was remarked in the deſcription of the frontal bone. 
Below the cells of each fide, a thin plate is extend» 
ed inwards, and then, bending down, it becomes 
. thick and ofa ſpongy texture. —This- ſpongy part is 
triangular, with a ſtraight upper edge placed hori- 
zontally, an anterior one ſlanting from above, down- 
wards and forwards, and with a pendulous convex 
one below.—'The upper and lower edges terminate in a 
ſharp point behind. —The fide of this pendulous ſpon- 
gy part next to the /eptum narium is convex, and its ex- 
ternal fide is concave.— IT heſe two proceſſes of the erb- 
mid bone have got the name of ofa /pongieſa, or turbinata 
ſupericra, from their ſubſtance, figure, and ſituation. 
All the prominences, cavities, and meanders of this 
ethmad bone, are covered with a continuation of the 
membrane of the noſtrils, in a recent ſubje&.—Its 
horizontal cribriform plate is lodged between the or- 
bitar proceſles of the frontal bone, to which it is join- 
cd by the ethmord ſuture, except at the back-part, 
where it is connected with the cunciform bone, by a 
a ſuture common to both theſe bones, though it is 
generally eſteemed part of the ſphenoidal.—W here fo 
| o//a 
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oe piana are contiguous to the rontal bone within 
the orbit, their conjunction is reckoned part of the 
tranſverſe ſuture.—Farther forward than the % plana, 
the cells are covered by the ofa unguis, which are not 
only contiguous to theſe cells, but cannot be ſeparat- 
ed from them, without breaking the bony ſubſtance; 
and therefore, in juſtice, thoſe bones ought to be de- 
monſtrated as part of the ethmoid bone. — Belo the 
:offſa unguit and plana, theſe cells and ofa ſpongroſa are 
.overlopped by the maxillary bones, — Ihe cellular part 
of each palate bone is contiguous to each os planum 
and cells backwards.—The lower edge of the naſal 
-perpendicular plate is received into the furrow of the 
vomer.—Its poſterior edge is joined to the fore-part of 
the proceſſus azygos of the phendid bone.—Its upper 
edge joines the naſal proceſs of the fronta/ and naſal 
bones, and its anterior one is connected to the mid- 
dle cartilage of the noſe. | 

From all which, the uſes of this bone are evident, 
viz. to ſuſtain the anterior lobes of the brain; to give 
paſſage to the olfactory nerves, and attachment to 
the fa/x; to enlarge the organ of ſmelling, by allow- 
ing the membrane of the noſe a great extent; to 
ſtraiten the paffage of the air through the noſe, by 
leaving only a narrow winding canal, on the ſenſible 
membranous ſides of which the ſubſtances conveyed 
along with the air muſt ſtrike; to form part of the 


orbit of the eyes and ſeptum narium; while all its | 
ky d are ſo light as not to be in hazard of ſeparating j 


by their weight; and they are ſo thin, as to form a 


large ſurface, without occupying much ſpace. This - 


brittle ſubſtance, however, is ſufficiently protected 


from external injuries by the firm bones which co- | 


ver it. 

If this bone is ſeized on by any corroding matter, 
we may eafily conceive what deſtruction may enſue. 
Hence it is, that an ozaena is diſhcult to cure; and 


that, in violent ſcurvies, or in the lues venerta, the fa- 


E 
— 


bric of the noſe, the eyes, and life itfelf ate in dan- 
ger.— The ſituation of the naſal plate may ſhew us, | 


tow Sg 
od 4 : 


. 
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* 
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how dangerous a fracture of the bones of the noſe 
may be, when made by a force applied to their middle 


fore part, of a perſon in whom this naſal plate is per- 


pendiculacrcr. 111 9 X. 

The etbmoid bone of ripe children is divided into 
two, by a perpendicular cartilage, hich, when oſſi- 
fied, is the criſta galli, and nafal plate: but its o- 
ther parts are oſſiſied and complete. 

OS SPHENOIDES *, or wedge- like bone, fo 
called becauſe of its ſituation in the middle of the 
bones of the cranium and face, is of ſuch an irregular 
figure, that I know not any thing to which it may be 
likened, unleſs, perhaps, it bear ſome faint reſet: 
blance to'a bat with its wings extended. 

When we view the external ſurface of the es /phe- 
noides, two or three remarkable proceſſes from each 
fide of it may be obſerved, which are all of them a- 
gain ſubdivided. — The firſt pair is the two large la- 
teral proceſſes or wings; the upper part of each of 
which is called the femporal proceſs, 'becauſe they join 
with the temporal bones in forming the temples, and 
the ſeat for fome thare of the cretaphize mulcles. 
That part of the wings which juts out towards the 
inſide, ſomewhat lower than the temporal apophyſes, 
and is fmooth and hollowed, where it makes up part 
of the orbit, is thence named crbitar proceſſes. Be- 
hind the edge, ſeparating theſe two ' proceſſes, there 
is often a ſmall groove, made by a branch of the ſu- 
perior maxillary nerve, in its paſſage to the temporal 
muſcle, The loweſt and back part of each wing, 


-which runs out ſharp to meet the ofa petreſa, has been 


ityled the /piriows proceſs: From near the point of 
which a ſharp pointed preceſs is frequently produced 
downwards, which fome call fyhiform, that affords- 
origin to the ptery-faphylinus externus muſcle: ' From 
this ſtyloid proceſs a very ſmall groove is extended a- 
long the edge of the bone to the hollow at the root 
of the internal plate of the following proceſſes, which 
| forms- 
8 orme, '7eXv,oppor, multiforme, paxillum, cribratum pa- 
lati, colatorit, cavilla, baſilaree. 121 #3 
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forms part of the Euffachian tube (a).— The ſecond 
pair of external proceſſes of the e r bone is 
the two which ſtand out almoſt perpendicular to the 
baſe of the ſcull. Each of them has two plates, and 
a middle fo/a facing backwards, and ſhould, to carry 
on our compariſon, be likened to the bat's legs, but 
are commonly ſaid to reſemble the wings of that 
creature; and therefore are named pierygeid or ali- 
ferm proceſſes. The external plates are broadeſt, 
and tbe internal are longeſt. From each fide of the 
external plates the pterygo:d muſcles. take their riſe. 
At the root of each internal plate, a ſmall hollow 
may be remarked, where the muſculus prery-ſtaphy= 
linus internus, or circumfiexus  palati riſes, and ſome 
ſhare of the cartilaginous end of the Euſtachian tube 
reſts; and, at the lower end of the fame plate, is a 
hook-like riſing or proceſs, round which the tendon 
of the laſt-named muſcle, plays as on a pulley. 
From the edge of the external plate ſome ſmall ſharp 
ſpikes ſtand out; but their number and bulk are un- 
certain. XTo theſe another pair may be added, to 
wit, the little triangular thin proceſs, which comes 
from each ſide of the body of the ſphenoid bone, 
Where the pterygoid proceſſes are riſing from it, and 
are extended over the lower part of the aperture of 
the /inus as far as to join the ethmoid bone, while their 
body hangs down into the nares (6). Beſides theſe 
pairs of proceſles, there is a ſharp ridge which ſtands 
out from the middle of its baſe : Becauſe it wants a 
fellow, it may be called proceſſus azygos. The lower 
part of this proceſs, where it is received into the 
vomer, is thick, and often not quite perpendicular, 
but inclining more to one ſide than the other. The 
fore part of this proceſs, where it joins the naſal 
plate of the os ezhmaides, is thin and ſtraight. - Theſe | 
3 ; ET | - two 


(a) Winſlow Expoſition anatomique du corps humain, traité des 
os ſecs, $ 233. | 
* Naviculares. _ 
(d) Albin. Tab, off. 5. fig 2. 6. A A.— Bertin Mem. de Vacad. 
des ſciences, 1744.—Sue, planche viii, fg. 2. 3. 4. 5. 6. 
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two parts have been deſcribed as two diſtin proceſſes 

by ſome. : | 
The depreſſions, ſinuoſities, and n , on the ex- 
ternal ſurtace of this henoid bone, may be reckoned 
up to a great number, viz. two on the temporal 
apophyſes where the crotaphyte muſcles lodge. LW o 
on the orbitar proceſſes, to make way for the globes 
of the eyes. — Two between the temporal and ſpinous 
proceſſes, for receiving the temporal bones. TWO 
between the plates of the prerygoid proceſſes, where 
the muſculi pterygoidei interm and ptery-flaphylint intern: 
are placed. Iwo between the pterygoid and orbilar 
proceſſes, for forming the holes common to this and 
to the cheek and maxillary bones. — Iwo on the lower 
ends of the aliform proceſſes, which the palate bones 
enter into. —'['wo at the roots of the temporal and 
ptcrygoid proceſſes, where the largeſt ſhare of the ex- 
ternal pterygeid muſcles have their riſe,——P'wo. at the 
ſides of the proceſſus azygos, for forming part of the 

noſe, c. | | 15. 

What I deſcribed under the name of temporal and 
ſpinous preceſſes on the outſide of the ſcull, are like- 
wiſe ſeen on its inſide, where they are concave, for 
receiving part of the brain; and commonly three 
apophyſes on the internal ſurface of the /phenord bone 
are only mentioned. Two riſing broad from the 
fore-part of its body, become ſmaller as they are ex- 
tended obliquely backwards.—The third ſtanding on 
a long tranſverſe baſe, near the back-part of the body 
of this bone, riſes nearly erect, and of an equal 
breadth, terminating often in a little knob on each 
ſide. The three are called clinaid, from ſome reſem- 
blance which they were thought to have to the ſup- 
porters of a bed. Sometimes one or both the ante- 
rior clinoid proceſſes are joined to the ſides of the po- 
ſterior one, or the body of the bone itſelf. From the 
roots of the anterior clinoid proceſſes the bone is ex- 
tended on each fide outwards and forwards, till it 
ends in a ſharp point, which may have the name of 
the tranſverſe /pinous proceſſes. Between, but à little 
| * farther 


ceud of it is formed in the os Frentis; and therefore 
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Farther back than the two anterior clinoid proceſſes, 
we ſee a protuberance conſiderably ſmaller than the 
poſterior clinoid proceſs, but of its ſhape.—Another 
proceſs from between the tranſverſe proceſſes, often 
forces itſelf forwards into the os ethmordes. 

Within the ſcull, there are two ſinuoſities in the 
internal part of each wing of the /phenoid bone, for 
receiving the middle part of the brain. One between 
the tranſverſe ſpinous proceſſes, for lodging the part 
of the brain where the crura medullae eblongatae are.— 
Immediately before the third or middle clinoid proceſs, 
a ſingle pit generally may be remarked, from which 
a foſſa goes out on each fide to the holes through 
which the optic nerves paſs. 'The pit is formed by 
the conjoined optic nerves; and in the e thele 
nerves are lodged, as they run divided within the 
ſcull.-Between that third protuberance and the po- 
ſterior clinoid proceſs, the larger pit for the g/andula 
pituitarin may be remarked. This cavity, becauſe of 
its reſemblance to a Turkiſh ſaddle, is always deſcrib- 
ed under the name of % Turcica, or ephippium.— 
On the fides of the poſterior clinoid proceſs, a faſa may 
be remarked, that ſtretches upwards, then is con- 
tinued forwards along the ſides of the ,a Turcica, 
near to the anterior clinoid proceſſes, where a pit on 
each fide is made. Theſe //z point out the courſe 5 
of the two internal carotid arteries, after they have 
entered the. ſcull.—Beſides all theſe, ſeveral other 
fofſe may be obſerved, leading to the ſeveral holes, 
and imprinted by the nerves and blood-veſlels. 

The holes on each fide of the os ſphenoides are fix 
proper, and three common.— The ii is the round 
one immediately below the anterior clineid proceſſes, 
for the paſſage of the optic nerve, and of the branch 
of the internal caretid artery that is ſent to the eye.— 
The ſecond is the foramen lacerum, or large ſlit be- 
tween the tranſverſe ſpinous and orbitar proceſſes: 
The interior end of which flit is large; and, as it is 
extended outwards, it becomes narrower. The outer 


this 
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this might be reckoned among the common foramina. 
By — it the third, fourth, the firſt branch of the 
fifth, and the greater ſhare of the ſixth pair of nerves, 
and an artery from the internal carotid, go into the 
orbit. Sometimes a ſmall branch of the external ca- 
rotid enters near its end, to be diſtributed to the dura 
mater Ca); and a vein, ſome call it the venous duct, 
or, Nuct's aquæduct, returns through it to the ea- 
vernous finus.—The third hole, fituated a little below 
the one juſt now deſcribed, is called retundum, from 
its ſhape. It allows paſſage to the ſecond branch of 
the fifth pair of nerves, or ſuperior maxillary nerve, 
into the bottom of the orbit. The fourth is the fora- 
men ovale, about half an inch behind the round hole. 
Through it the third branch of the fifth pair, or in- 
ferior maxillary nerve, goes out; and ſometimes a 
vein from the dura mater paſſes out here (.- Wer 

near the point of the ſpinous procels is the #/7h hole 
of this bone: It is ſmall and round, for a paſſage to 
the largeſt artery of the dura mater, which often is 
accompanied with a vein. The fixth proper hole (c) 


rated from all the other bones of the cranium; for 
one end of it is hid by a ſmall protuberance of the in- 
ternal plate of the pterygoid proceſs, and by the point 
of the proceſſus petroſus of the temperal bone. Its ca- 
nal is extended above the inner plate of the prerygord 
proceſs ; and where it opens into the cavity of-the 
noſe, it is concealed by the thin laminous part of the- 
palate bone. Through it a conſiderable branch of the 
ſecond branch of the % pair of nerves is reſlect- 
ed.—Often in the middle uf the ſella Turcica a ſmall 
hole or two pierce as far as the cellular ſubſtance of 
the bone; and ſometimes at the ſides of this ſella, 
one or more ſmall holes penetrate into the /phenoid:Þ 
H 2 fenuſes./ 

F f a 8 a | 
ONS Sap orien © elm wr Þ 
() Ingrat'. Commeatar. in Galen. de offib. hb. 1. comment. 8. 
(c) Veſal. Anat. lib. 1. cap. 12.—Euſtach, tab. 46. fig. 13. & 


16.—Vidus VI ius Aaat, lib, 2. cap. 2. explicat. tab. 5. & tab 
tig. 8. 9. 10. lit. O. : x "RR 


cannot be well ſeen, till the cuneiform bone is ſepa- 


— 
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ſfauuſes. Theſe obſervations afforded ſome” anatomiſts 

(a) an argument of weight in their days in defence 
of Galen (5), who aſſerted the deſcent of the pituita 
that way into the finu/es below. 

The rt of the common holes is that unequal fiſ- 
ſure at the fide of the /e/la Turcica, between the ex- 
treme point of the os petroſum and the ſpinous proceſs 
of the cuneiform bone. This hole only appears after 
the bones are boiled; for in a recent ſubject its back 

rt is covered by a thin bony plate that lies over the 
internal carotid artery, and further forward it is filled 
with a cartilaginous ligament, under which the car- 
tilaginous part of the Euftachian tube is placed: It 

Was by this paſſage that the ancients believed the /limy 
matter was conveyed from the eumunctory of the 
drain, the glandula pituitaria, to the fauces.— The ſe- 
cond common hole 1s the large diſcontinuation of the 
external ſide of the orbit, left between the orbitar 
procziies of the cuneiform bone, the os maxillare, ma- 
le, and palati. In this large hole the fat for lubrica- 
ting the globe of the eye and temporal muſcle is 
/ lodged, and branches of the ſuperior maxillary nerve, 
with ſmall ateries from the carotid and veins paſs.— 
The third hole is formed between the baſe of this 
bone and the root of the orbitar proceſs of the palate 
bone of each fide. Through this a branch of the 
external carotid artery, and of the ſecond branch of 
the fifth pair of nerves, are allowed a paſlage to the 
noſtrils, and a returning vein accompanies them. 
Sometimes, howe:er, this hole is proper to the palate 
4 bone, being entirely formed out of its ſubſtance. | 
78 Under the / la Turcica, and ſome way farther for- 
1 ward, but within the ſubſtance of the /þhenord bone, 
are two ſinuſes, ſeparated by a bony yon Each of 
them is lined with a membrane, and opens into the 
upper and back-part of each noſtril by a round hole, 
which is at their upper fore-part. This bole is not 
ö formed 


(a) Jac. Sylv. Calumniz ſecundæ amolitio.— Laurent. Hiſt. anat. 
ib, 2. queſt. 11. | | 
() Galen De uſu part. lib. 9. cap. . 
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formed only by the er phengides, which has an aper- 
ture near as large as any tranſverſe ſection of the ſi 
nus, but alſo by the palate bones which are applied to 
the fore-part of theſe finuſes, and cloſe them up, that 
hole only excepted, which was already mentioned, 
Frequently the two finu/es are of unequal dimenſions, 
and ſometimes there is only one large cavity, with an 
opening into one noſtril, Theſe cavities are likewiſe 
ſaid (a) to be extended ſometimes as far back as the 

reat foramen of the occipital bone. In other ſubs 
jecis they are not to be found, when the bone is 
compoſed of large cells (5). Some (e) mention a ca- 
vity within the partition of the ſinuſes ; but it is ſmall, 
The /phenoidal ſinuſes ſerve the fame uſes as the 
frontal do. 

As this bone is extremely ragged and unequal, ſo 
its ſubſtance is of very different thickneſs, being in 
ſome places diaphanous ; in others it is of a middle 
thickneſs, and its middle back-part ſurpaſſes the 
greateſt ſhare of the cranium in thickneſs. 

The os ſþhenaides is joined, by its wings, to the pa- 

rietal bones above, to the os frentzs and ofa malarum 
before, to the tenparal bones behind ;—by the fore- 
part of its. body and ſpinous proceſles, to- the frontal | 
and ethmeid bones ;—by its back-part, behind the two 
finuſes, to the occipital, where it looks like a: bone 
with the epiphy/es taken off, and, as was formerly ob- 
ſerved in the deſcription of the occipital bone, it 
cannot be ſeparated without violence in adults; to 
the palate bones, by the ends of the prerygoid proceſ- 
ſes, and ſtill more by the fore-part, of the internal 
plates of the prerygord proceſſes, and of the „in 
et: —to the maxillary bones, by the fore-part of 
the external pterygoid plates; to the vomer and 
naſal plate of the cr cthmeides, by the proceſſus 
azygos, All theſe conjunctions, cxcept the laſt, 
which is a {chyndelefs are ſaid to be by the ſuture 
proper to this bone; though it is at firſt Acht evident, 


that 
(a) Albin de oſſib. 5 39. 

(b) Veial. lib. x. cap. 6. 

(c) Id. ibid. 


a a+ Ss 


90 Or Tut SKELETON. 


that ſeveral other ſutures, as the tranſverſe, ethmoidal, 
Dc. are confounded with it. 

We ſee now how this bone is joined to all the bones 
of the cranium, and to moſt of the upper jaw; and 
therefore obtained the name of the wedge- like bone. 

The uſes are fo blended with the deſcription, as to 
leave nothing new to be added concerning them. 

The /phenoidal bone is almoſt compleat in a fetus 
of ninth months; only the great ae ſeparate after 
maceration from the body of the bone. — The proceſ- 
ſus azygos is very large and hollow ;—the thin trian- 
gular proceſſes are not oſſified; the internal ſurface of 
the body is unequal and porous ;—the ſinuſes do not 
appear. _—_ 

Whoever is acquainted with each bone of the cra- 
nium, can, without difficulty, examine them as they 
ſtand united, ſo as to know the ſhapes, ſizes, diſ- 
tances, &'c. of their ſeveral parts, and the forms, 
capacities, Wc. of the cavities formed by them, 
which is of great uſe towards underſtanding the ana- 
romy of the parts contiguous to, contained within, 
or connected to them. Such a review is neceſſary, 
after conſidering each claſs of bones. Thus the or- 
bits, noſtrils, mouth, face, head, ſpine, thorax, pel. 
vis, trunk, extremities, and ſkeleton, ought likewiſe 
to be examined. | 

The FACE is the irregular pile of bones, compoſ- 
ing the fore and under part of the head, which is di- 
vided, by authors, into the upper and lower maxillz 
Or Jaws. 

The ſuperior maxilla (d) is the common deſignation 
given to the upper immoveable ſhare of the face 
though, if we would follow Ce//us (e), we ſhould ap- 
ply the word maxilla to the lower jaw only, and the 
name mala to this upper jaw. In complaiſance to 
prevailing cuſtom, I ſhall, however, uſe the terms as 
now commonly employed. The ſhape of the ſupe- 
rior jaw cannot eaſily be expreſſed; nor is it neceſſa- 


Ty, 


(d) Lay, yevog, mandibula, 
(e) Lib. 8. Cap. I, BA 


* 
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ry, provided the ſhape and ſituation of all the bones 
which compoſe it are deſcribed. It is bounded above 
by the tranſverſe ſuture, behind by the fore-part of 
the /phenoid bone, and below by the mouth. 

'The upper jaw conſiſts of fix bones on each ſide, 
of a thirteenth bone which has no fellow, placed in 
the middle, and of ſixteen teeth. The thirteen bones 
are, two % naſi, two eſſa unguis, two ofa malarum, 
two of/a maxillaria, two ofſa palati, two ofſa ſpongieſa 
infericra, and the vomer. * 

The «fa naſi are placed at the upper part of the 
noſe the «a unguis are at the internal canthi of the 
orbits ;—s//a malarum form the prominence of the 
cheeks H maxillaria form the fide of the noſe, 
with the whole lower and fore-part of the upper jaw, 
and the greateſt ſhare of the roof of the mouth; 
0 3 are ſituated at the back- part of the palate, 
noſtrils, and orbit ;—o/a ſporgioſa are ſeen in the 
lower part of the mares ;—and the womer helps to ſe- 
parate theſe two cavities. 

The bones of the per jaw are joined to the bones of 
the ſcull by the /chyndele/is and ſutures already deſerib- 
ed as common to the cranium and face, and they are 
connected to each. other by gomphofes and fifteen ſu- 
tures. 

The gompheſis only is where the teeth are fixed in 
their ſockets, and the ſchyndelgſis is only where the 
edges of the vomer are joined to other bones. 

he ſutures are generally diſtinguiſhed by numbers, 
which have been differently applied; and therefore 1 
join thoſe (/) who prefer the giving names to each, 
which may be eaſily contrived from their ſituation, 
or from the bones which they connect. | 

The firſt is the anterior naſal (g), which is ſtraight, 
and placed longitudinally in the middle fore-part of 
the noſe. | : 

| The 


Vander Linden. Medicin. phyſiolog. cap. 13. art. 2. ſect. 10. 
—Rolfinc. Anat. lib. 2. cap. 25.— Schenk. Schol. part. ſect. ult. par. 


2. cap. 5. 
(gs) Naſalis tecta. 
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The fecond and third are the /ateral naſal (5), 
which are at each fide of the noſe, and almoſt paral- 
lel to the firſt ſuture. | 

Each of the two /acrymal is almoſt ſemicircylar, 
and is placed round the /acryma/ groove. 

The ſixth and ſeventh are the internal orbitar : each 
of which is extended obliquely from the middle of 
the lower ſide of an orbit to the edge of its baſe. 

The two external orbitars are continued, each from 
the end of the internal orbitar, to the under and 
fore-part of the cheek. 

The tenth is the my/iachial, which reaches only 
from the lower part of the /ep!um narium to between 
the two middle dentes inciſores. 

The longitudinal palate (i) ſature ſtretches from the 
middle of the foremoſt teeth through the middle of 
all the palate. 

The tranſverſe palate one (+) runs acroſs the palate, 
nearer the back than the fore-part of it. 

Each of the two palato-maxillary is at the back part 
of the ſide of each noſtril. 

The fifteenth is the ſpinovs, which is in the middle 
of the lower part of the noſtrils. This may perhaps 
be rather thought a double /chyndelcfis. 

The connection of the 4% ſpongigſa to the fide of 
each noſtril, is ſo much by a membrane in young 
ſubjects, by a ſort of hook, and afterwards by con- 
cretion or union of ſubſtance in adults, that I did not 
know well how to rank it : But if any chooſes to call 
it a ſuture, the addition of two tranſverſe naſal 
futures may be made to thoſe above named. 

Theſe ſutures of the face (formerly called harmonize) 
have not ſuch confpicuous indentations as thoſe of the 
feull have; the bones here not having ſubſtance e- 
nough for —_— large indentations, and there 
being leſs neceſſity for ſecurity againſt external inju- 
ries, or any internal protruding force, than in the 

crauium.— 
(5) Naſalis obliqua. 
(i) Laquearis, palataria recta. 
(+) Arcuata, palatina poſtica. 


Or THERE SKELETON. 97 


cranium.—Thefe ſutures often diſapear in old people, 
by the bones running into each other; which can do | 
little prejudice, becauſe the principal uſe of the bones "4 
being ſo numerous here, is to allow them to be ex- 
tended into a proper form. 

It is evident, from the manner of the conjunction 
of theſe bones, that they can have no motion, except 
in common with the cranum. 

The purpoſes which this pile of bones ſerves, wall 
be ſhewn in the deſcription which I am to give of 
each of them. 

OSSA NASI, fo named from their ſituation at the 
root of the noſe, are each of an irregular oblong 
ſquare figure, being broadeſt at their lower end, nar- 
roweſt a little higher than their middle, and becom- 
ing ſomewhat larger at the top, where they are ragged 
and thickeſt, and have a curvature forwards, that 
their connection with the frontal bone: might be ſtrong- 
er. Theſe bones are convex externally, and there- 
by better reſiſt any violence from without; and they 
are concave internally, for enlarging the cavity of 
the noſe. | | 

The lower edge of theſe bones is unequal, and is 
ſtretched outwards and backwards, to join the carti- 
lages of the noſtrils. —Their anterior fide is thick, 
eſpecially above, and unequal, that their conjunction 
to each other might be ſtronger; and a ſmall rifing 
may be remarked on their inner edge, where they are 
ſuſtained by the ſeptum narium.—Their poſterior ſide, 
at its upper half, has externally a depreſſion, where 
it 1s overlopped ſome way by the maxillary bones, 
while its lower half. covers theſe bones: By which 
contrivance, they do not yield eafily to preſſure ap- 
plied to their fore- part or ſides. 

A ſmall hole is frequently to be obſerved on their 
external ſurface, into which two, three, or four holes, 

Which appear internally, terminate for the tranſmiſ- 
Lon of ſmall veins; ſometimes the holes go no fur- 
ther than the cance/li of the bones. 2 


The 
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The #aſal bones are firm and ſolid, with very few 
cells or cancelli in them ; the thin ſubſtance of which 
they conſiſt, not requiring much marrow. 

"They are joined. aborshrhe frontal bone, by the 
middle of the tranſverſe ſuture behind, to the Max- 
zllary bones, by the lateral naſal ſutures ;—below, to 
the cartilages of the noſe ; fore, to one another, 
by the anterior naſal ſuture z—internally, to the „g- 
tum.narium. | | | 
Theſe bones ſerve to cover and defend the root of 
the noſe. | 

In an infant the na/a/ bones are proportionally ſhort- 
er, and leſs thick at their upper part, than in an ad- 
ult, but ace otherwiſe compleat. 

_ O884 UNGUIS, or LACRY MALTA, ae ſo na- 
med, becauſe their figure and magnitude are ſome- 
thing near to thoſe of a nail of one's finger, and be- 
cauſe the tears paſs upon them into the noſe. 

_ Their external furface is compoſed of two ſmooth 
concavities and a middle ridge.— The depreſſion be- 
hind forms a ſmall ſhare of the orbit for the eye-ball 
to move on, and the one before is a deep perpendi- 
cular-canal, or eſa, larger above than below, con- 
taining part of the lacrymal /ac and duct. This is the 
— wo el This fo — 8 

r the | is— This foſſa of the bone is 
Abr, or has a great number of ſmall holes 
through it, that the filaments from the membrane 
which lines it, infinuating themſelves into theſe holes, 
might prevent a ſeparation. of the membrane, and ſe- 
cure the bone in its natural ſituation.— The ridge be- 
tween theſe two cavities of the os wngus, is the pro- 
per boundary of the orbit at its internal cantihus; and 

eyond which ſurgeons ſhould not proceed backwards 
in performing operations here. — The internal or poſ- 
terior ſurface ot this bone conſiſts of a furrow in the 
middle of two convexities. 
The ſubſtance of the os ung is as thin as paper, 
mid very brittle ; which is the reaſon that theſe bones 
ks £4 ate 
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are often wanting in ſkeletons, and need little force 
to pierce them in living ſubjects. £9) 

Each of theſe bones 1s joined, above, to the frontal 
bone, by part of the franſverſe ſuture behind, to 
the os planum of the ethmord bone, by the ſame ſu- 
ture ;—before, and below, to the maxillary bone, by 
the /acrymal ſuture ;—internally, the ofa unguis cover 
ſome of the ſinus ethmoidales ; nay, are really conti- 
nuous with the bony lamellæ which make up the ſides 
of theſe cells ; ſo that they are as much part of the 
ethmoid bone as the ofa plana. 

"Theſe unguiform bones compoſe the anterior in- 
ternal parts of the orbits, lodge a'ſhare of the Jacry- 
mal ſac and duct, and cover the ethmoard cells. —Fheir 
ſituation and tender ſubſtance make a raſh operator 
in danger of go! a conſiderable ſhare of the or- 
pan of ſmelling, when he is performing the operation 
of the fiſtula lacrymalis; but when theſe bones are 
hurt, they caſt off without much difficulty, and con- 
ſequently the wound is ſoon cured, unleſs the patient 
labours under a general caccet hes, or there is a prediſ- 
poſition in the bones to caries; in which cafe, a large 
train of bad ſymptoms follow, or, at beſt, the cure 
proves tedious. 

Theſe bones are fully formed in a new-born child. 

0884 MALARUM (c) was the name given by 
Celſus, as was already remarked, to all the upper jaw ; 
but is now appropriated to the prominent ſquare bones 
which form the cheek on each fide.—Before, their 
ſurface is convex and ſmooth ; backward, it is une- 
qual and concave, for lodging part of the crotaphyre 
mulcles. . | 

The four angles of each of theſe bones have been 
reckoned proceſſes by ſome. —The one at the external 
canthus of the orbit, called the ſuperior orbitar proceſs, 
is the longeſt and thickeſt, —The ſecond terminates 
near the middle of the lower edge of the orbit in a 
ſharp point, and is named the inferior orbiter proceſs. 
The third, placed near the lower part of the cheek, 

and 


(c) Jugalia vel zygomatica, hypopia, ſubocularia, 
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and thence called maxillary, is the ſhorteſt, and near- 
eſt to a right angle —The fourth, which is called zy- 
gomatic, becauſe it is extended backwards to the zy- 
goma of the temporal bone, ends in a point, and has 
one ſide ſtraight, and the other ſloping. Between 
the two orbitar angles there is a concave arch, which 
makes about a third of the external circumference of 
the orbit, from which a fifth proceſs is extended back- 
wards within the orbit, to form near one third of 
that cavity; and henee it may be called the internal 
orbitar proceſs, From the lower edge of each of the 
offa malarum, which is between the maxillary and zy- 
gomatic proceſſes, the maſſeter muſcle takes its ori- 
gin; and from the exterior part of the zygomatic pro- 
ceſs, the muſculus diſtortor oris riſes; in both which 
places the ſurface of the bone 1s rough. 

On the external ſurface of each cheek-bone, one 

or more ſmall holes are commonly found, for the 
tranſmiſſion of ſmall nerves or blood-veſlels from, and 
ſometimes into the orbit. On the internal ſurface 
are the holes for the paſſage of the nutricious veſſels 
of theſe bones.—A notch on the outſide of the inter- 
nal orbitar proceſs of each of theſe bones, aſſiſts to 
form the great ſlit common to this bone and to the 
ſphenoid, maxillary, and palate bones. 
The ſubſtance of theſe bones is, in proportion to 
their bulk, thick, hard, and ſolid, with ſome cancell;. 
Each of the ofa malarum is joined, by its ſuperior 
and internal orbitar proceſſes, to the os frontis, and 
to the orbitar proceſs of the /þhenoid bone, by the 
tranſverſe ſuture.— By the edge between the internal 
and inferior orbitar proceſſes, to the max://ary bone, by 
the internal orbitar future. —By the fide between the 
maxillary and inferior orbitar proceſs, again to the 
maxillary bone, by the external orbitar ſuture. By 
the zygomatic proceſs, to the os temporum, by the zy- 
gomatic ſuture. * 

The cheek- bones are entire, and fully oſſified in all 
their parts in infants. 5 

OSSA 
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OSSA MAXILLARIA SUPERIORA, are the 
largeſt bones, and conſlitute the far greater part of 
the upper jaw, which has appropriated the name of 
maxillaria to them. The figure of one of them, or 
of the two when joined, is ſo irregular, that words 
can ſcarce give an idea of it. 

The proceſſes of each os maxillare may be reckon- 
ed ſeven.— The . is the long naſal one at its upper 
and fore-part, which is broad below, and turns 
ſmaller, as it riſes upwards, to make the ſide of the 
noſe. At the root of this, a tranſverſe ridge may be 
obſerved within the noſtrils, which ſupports the fore- 
part of the upper edge of the os ſpongioſum inferius.— 
The ſecond is produced backwards and outwards, from 
the root of the naſal proceſs, to form the lower fide 
of the orbit, and therefore may be called orbitar.-— 
The edge of this orbitar proceſs, and the ridge of 
the naſal one, which is continued from it, make a 
conſiderable portion of the external circumference of 
the crbit From the proper orbitar proceſs, a very 
rough triangular ſurface is extended downwards and 
outwards, to be connected to the cheek-bone ; and 
therefore may be called the malar proceſs, from the 
loweſt protuberant part of which ſome ſhare of the 
maſſeter muſcle takes its riſe. —Behind the orbitar 
proceſs, a large tuberoſity or bulge of the bone ap- 
pears, which is eſteemed the fourth proceſs. —On the 
internal part of this we often meet with a ridge, al- 
moſt of the ſame height with that in the naſal pro- 
ceſs, which runs tranſverſely, and is covered by a 
ſimilar ridge of the palate bone, on which the back- 
part of the upper edge of the os /pongioſum inferins 
reſts.— The convex back-part of this tuberoſity is 
rough for the origin of part of the external pterygoid 
mulcle (a), and more internally is ſcabrous, where 
the palate and ſphenoid bones are joined to it, 


That ſpongy protuberance (5) at the lower circum- 
ference of this bone, 2 2 the ſockets for the teeth 
are 


(a) Albin, de offib. 5 79. 
(5) Harris. 
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are formed, is reckoned the fi/th.—-The t is the 
horizontal plate, which forms the greater part of the 
baſe of the noſtrils, and roof of the mouth; its up- 
per ſurface, which belongs to the noſtrils, is very 
ſmooth, but the other below is arched and rough, 
for the ſtronger adheſion of the membrane of the 
mouth, which is ſtretched upon it, and in chewing, 
ſpeaking, c. might otherwiſe be liable to be ſepa- 
rated, — The /ever:th riſes like a ſpine from the inner 
edge of the laſt, and forms a ſmall part of the par- 
tition of the nollrils. 

The depreſſions in each maxi/lary bone are, 1. A 
ſinuoſity behind the orbitar proceſs, made by the 
temporal muſcle. 2. A pit immediately before the 
ſame proceſs, where the origin of the muſculrs eleva- 
tor. labiorum communis, and elevator lalii ſupertoris, 
with a branch of the fifth pair of nerves, are lodged 
ſecurely. 3. The hollow arch of the palate. 4. The 
ſemicircular great notch, or entry to the lower part of 
the noſtrils, betw.zt the root of the naſal proceſs and 
ſpine of the palate-plate.—Below this, the fore- part 
of the bone is flatted, or ſometimes hollowed by the 
muſculus deprefjer labii ſupcricris. 5. Sockets for the 
teeth (c): The number of theſe ſockets is uncertain; 
for the ſame number of teeth is not in all people, 
and the four bacxmoſt tceth of each ſide of each jaw 
vary greatly in their number of roots; and when the 
teeth of a living perſon fali out, or are taken away, 
the ſockets fill up with an offeous net-work, which 
becomes ſolid afterwards. 6. The /acrymal ofa, in 
the naſel proceſs, which aſſiſts the os wnguis to form a 
paſſage for the /acrymal duct. This part of the bone 
forming this , is ſo firm and ſtrong, that a ſurgeon 
ſcarce can perforate it with the ordinary inſtruments 


for the jiftula lacrymalis, and therefore ought to avoid | 


it in doing this operation.—Immediately on the out- 
fide of this, there is a ſmall depreſſion, from which 


the inferior or leſſer oblique muſcle of the eye hag its 
] origin. 


(c) Bed piæ, qx HDL, alveoli, foſſulæ, mortariola, fræ na, locelli, ca- 
væ, prall c piola, loculamenta. | ; 


| 
* 
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origin (d). 7. The canal on the upper part of the 
great tuberoſity within the orbit, which is almoſt a 
complete hole; in this a branch of the ſuperior max- 
illary nerve paſſes.—Beſides theſe, the ſuperior ſur- 
face of the great bulge is concave, to receive the un- 
der part of the eye. —Immediately above the tranſ- 
verſe ridge in the naſal proceſs, a ſmall hollow 1s 
formed by the os ſpongioſum.-—In ſome ſubjects, the 
naſal proceſs has a ſmall round pit abore the lacrymal 
duct, where the little tendon or ligament of the or- 
bicular muſcle of the eye-lids is inſerted. It is this 
tendon, and not the tendon of the larger oblique 
muſcle of the eye, which there is ſome hazard of 
cutting in the operation of the Mula lacrymalis. 

The holes of this bone are, two proper and two 
common, which are always to be found; beſides ſe- 
veral others, whoſe magnitude, number, We. are un- 
certain, —The firſt of the proper is the external orb:- 
tan, immediately below the orbit, by which the infra- 
orbitar branch of the ſecond branch of the fifth pair 
of nerves, and a ſmall artery, come out, after hav- 
ing paſſed in the canal, at the bottom of the orbit, 
deſcribed numb. 7. of the depreſſions.— This hole is 
often double, and that when the nerve has happened 
to ſplit before it has eſcaped from the bone. — The 
ſecond is the foramen inciſivum, juſt behind the fore- 
teeth, which, at its under part, is one irregular hole 
common to both the maxillary bones when they are 
Joined; but, as it aſcends, fon divides into two, 
three, or ſometimes more holes: ſome of which open 
into each noſtril. Through them ſmall arteries and 
veins, and a twig of the ſecond branch of the fifth 
pair of nerves paſs, and make a communication be- 
tween, or join the lining coats of the noſe and 
mouth. In ſome ſubjeCts Steus's duct may be traced 
ſome way on the ſide of theſe paſſages next to the 
noſe, and ſmall orifices may be obſerved opening in- 
to the mouth, 


I 2 The 


(4) Winſlow Expoſition anatomique des os ſecs, $ 276. 
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The firſt common hole is that which appears at the 
inner ſide of the back-part of the zubere/ity and of the 
Jockets of the teeth, and is formed by a %a in this 
bone, and a correſponding one in the os palati : 
through it a nerve, which 1s a branch of the ſecond 
branch of the fifth pair, runs to the palate.—The 
other common hole is the great ſlit in the outſide of 
the orbit deſcribed already, as the ſecond common 
hole of the ſphenoid bone. 

On the naſal proceſs often holes may be obſerved 
for the paſſage of veſſels to the ſubſtance of the bones; 
and, at the back-part of each tuberoſity, ſeveral fora- 
mina are placed, for the tranſmiſſion of nerves to the 
cavity within : but theſe are uncertain. 

All the body of the maxillary bone is hollow, and 
leaves a large ſinus akin to the frontal and ſphenoid, 
which is commonly, but unjuſtly called antrum High- 
21orianum (e). When the os maxillare is fingle, or ſe- 
parated from all the other bones of a ſkeleton, its 
antrum appears to have a large aperture into the 
noſtrils; but, in a recent ſubject, it is ſo covered at 
its back-part, by the palate bone; in the middle, by 
the os /pongioſum inferius ; before, by a ſtrong mem- 
brane, that one, or ſometimes two holes, ſcarce larger 
than a crow-quill, are only left at the upper part; 
which, after a ſhort winding progreſs, open into the 
noſtrils between the two % pon gigſa. - At the bottom 
of this cavity, we may often oblerve ſome protube- 
rances, in which the ſmall points of the roots of the 
teeth are contained (7). — This cavern and the ſock- 
ets of the teeth are often divided by the interpoſition 
only of a very thin bony plate, which is liable to be 
eroded by acrid matter collected in the antrum, or to 
be broke in drawing a tooth (g). 'The ſymptoms of 
a collection of matter here, naturally led us to the 
practice of pulling out the teeth, and piercing 
through this plate into the antrum, to procure an e- 

vacuation 


© (e) Gene. N 
\ (tf) Highmore Diſquiſ. anat. lib. 3. Par. 2. cap. I. 
(J Highmore, il id. 


* 


Or Tut SKELETON. 101 


vacuation of the collected matter; by which conſide- 
rable ſervice is frequently done (+). | 

The maxillary ſinuſes have the ſame uſes as the 
frontal and ſphenoidal ; and the ſituation of the in 
is ſuch, that the liquor drilling from them, from the 
cells of the ethmoid and palate bones, and from the 
lacrymal duCts, may always moiſten all the parts of 
the membrane of the ares in the different ſituations 
which the head is in. 

Though the membranes which line the frontal, 
[phencidal, and maxillary finuſes, are continuations of 


the one which covers the bones within the noſe; yet 


they are much thinner than it is, and have ſo much 
ſmaller veſſels, that the injection which makes the 
membrane of the noſe red all over, fills only ſome 
few veſſels of the maxillary ſinuſes, and ſcarce. is ob- 
ſerved in the frontal and ſphenoidal. Are not the 
larger veſſels intended for a more plentiful ſecretion 
of a viſcid liquor to defend the membrane from the 
effects of the perfatus, which is conſtantly through 
the noſe? Are not the membranes which have the 
ſmalleſt veſſels, ceteris paribus, the moſt ſenſible ? 
Are not many phznomena of ſmelling, inflamma- 
tions of theſe parts, megrim, polypi, Cc. depending 
on this ſtructure of theſe membranes ? 

The ſubſtance of the ofa maxillaria is compact and 
firm, except at the inferior proceſſes, in which the 
teeth are lodged, where it is very ſpongy. 

The maxillary bones are joined above by the upper 
ends of their naſal proceſſes to the os frontis, by the 
tranſverſe ſuture ;—at the ſides of theſe proceſſes, to 
the ofa unguis, by the lacrymal ſutures z—to the u 
bones, by the /ateral naſal ſutures by their orbitar 
proceſſes, to the cheek bones, by the external orbiter 
ſutures by the internal ſides of the internal orbitar 
proceſſes, to the % plana, by part of the ethminidal 
ſuture by the back-part of the tuberoſities, to the 
palate bones, by the ſuture palato-maxillares by the 

13 poſterior 


) Cowper in Drake's anthropol, book 3. chap. 10.— Medical 
Eſſays and obſerv. vol. 5. art. 30. 
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Poſterior edges of their palatine /amellz, to the ofa 
palati, by the tranſverſe palate ſuture by their naſal 
ſpines to the vomer, by the ſpinous ſuture by their 
ſockets, to the teeth, by gomphyſes ;—by the internal edge 
of the 1 to one another, by the /ongitudinal 
palate ſuture; on the upper and fote- part of which a 
furrow is left for receiving the cartilage which forms 
the partition of the noſtrils between the fore- part 
of the noſtrils and mouth, to each other, by the my- 
ftachial ſuture 3—ſometimes they are connected to the 
n ſpongioſa inferiora, by a plain concretion or union 
of ſubſtance. 

Theſe bones form the greater part of the noſe and 
of the roof of the mouth, and a conſiderable ſhare 
of the orbit. They contain ſixteen teeth, give riſe 
to muſcles, tranſmiſſion to nerves, c. as mention- 


ed in the deſcription of their ſeveral parts. 


In each of the maxillary bones of a new-born 
child, the external orbitar proceſs is hollow, with re- 
markable holes in it; — there are five ſockets for the 
teeth, of which the two poſterior are very large, and, 
when divided by a ſecond croſs partition, make the 
number of ſockets ſix (i). The palate- plate is cribri- 
form about the middle.—The great — is not 
formed ; inſtead of the antrum, there is only an ob- 
long depreſſion at the ſide of the noſtrils. 

OSSA PALATI are commonly deſcribed as two 
ſmall ſquare bones, at the back-part of the palate or 
roof of the mouth, though they are of much greater 
extent, being continued up the back-part of the no- 
ſtrils to the orbit (4). Each palate-bone may there- 
fore be divided into four parts, the palate ſquare 
bone, the pterygoid proceſs, naſal /amella, and orbi- 


tar procels. 
The 


(i) Albin. Oſteologen. tab. 5. fig. 45. Ungebav. de dentit. ſecund. 


un. § I. 
; \ () Euſtach. tab. 47. fig. 1, 3, 6, 7, 8.—Vidus Vidius de Anat. 


lib. 2. cap. 2. explicat. tab. 6. fg. I9, Winſlow Mcmoixes de I acad. 


des ſciences, 1720. 
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The ſquare-bone is unequally concave, for enlar- 
ging both the mouth and cavity of the noſe. The 
upper part of its internal edge riſes in a ſpine, after 
the ſame manner as the palate-plate of the maxillary 
bone does, to be joined with the vomer.—lts anterior 
edge is unequally ragged, for its firmer connection 
with the palate proceſs of the os maxi/lare.—The in- 
ternal edge is thicker than the reſt, and of an equal 
ſurface, he its conjunction with its fellow of the o- 
ther ſide.— Behind, this bone is ſomewhat in form of 
a creſcent, and thick, for the firm connection of the 
velum pendulum palati; the internal point being pro- 
duced backwards, to afford origin to the palato-flaphy- 
linus or azygos muſcle. —This ſquare bone is well di- 
ſtinguiſhed from the pterygeid proceſs by a perpendi- 
cular [as which, applied to ſuch another in the 
maxillary bone, forms a paſſage for the palatine branch 
of the fifth pair of nerves; and by another ſmall hole 
behind this, through which a rwig of the ſame nerve 
paſtes. 

The pterygoid proceſs is ſomewhat triangular, hav- 
ing a broad baſe, and ending ſmaller above. The 
back-part of this proceſs has * e formed in it; 
the two lateral receive the ends of the two plates of 
the ſphenoid bone, that are commonly compared to a 
bat's wing; the middle %% makes up a part of what 
is common 
of this palatine pterygoid proceſs is an itregular con- 
cave, where it receives the back- part of the great fu- 
berofity of the maxillary bone. Frequently ſeveral 
ſmall holes may be obſerved in this triangular pro- 
ceſs, particularly one near the middle of its baſe, 
which a little above communicates with the common 
and proper holes of this bone already taken no- 
tice of. 

'The naſal lamella of this bone is extremely thin 
and brittle, and riſes upwards from the upper (ide of 
the external edge of the ſquare bone, and from the 
narrow extremity of the pterygoid proceſs; where it 
is ſo weak, and, at the ſame time, fo firmly fixed = 

: ec 


% 
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the maxillary bone, as to be very liable to be broken 
in ſeparating the bones.—From the part where the 
plate riſes, it runs up broad on the inſide of the te- 
rofity of the maxillary bone, to form a conſiderable 
ſhare of the fides of the maxillary ſinus, and to cloſe 
up the ſpace between the hh, and the great bulge 
of the maxillary bone, where there would otherwiſe 
be a large ſlit opening into the noſtrils (/). From the 
middle internal fide of this thin plate, a croſs-ridge 
placed on ſuch another of the maxillary bone is 
extended; on it, the back-part of the os /pongreſun 
inferius reſts.— Along the outſide of this plate, the 
perpendicular n made by the palate nerve is ob- 
ſervable. 

At the upper part of this naſal plate, the palate- 
bone divides into two proceſſes, which I already nam- 
ed orbitar ;—between which and the body of the ſphe- 
noid bone, that hole is formed, which I mentioned as 
the laſt of the holes common to the /phenxd bone. — 
Sometimes this hole is wholly formed in the os palati, 
by a croſs plate going from the one orbitar proceſs to 
the other. A nerve, artery, and vein belonging to 
the noſtrils paſs here.—The anterior 'of the two orbi- 
tar proceſſes is the largeſt, and has its fore-part con- 
tiguous to the back-part of the maxillary ſinus, and 
its upper ſurface appears in the bottom of the orbit, 
behind the back-part of the os maxi//are and planum.— 
It has cells behind, reſembling thoſe of the erh- 
moid bone, to which it is contiguous it is placed on 
the aperture of the fimus ſphenoidalis, fo as to leave 
only a round hole at its upper fore-part.—The other 
part of the orbitar proceſs is extended along the in- 
ternal fide of the upper back-part of the maxillary 
tubergſity, to the baſe of the ſphenoid bone, between 
the root of the proceſſus azygos and the pterygoid pro- 
cels. 

The palate ſquare part of this palate-bone, and its 
pterygoid proceſs, are firm and ſtrong, with ſome 


cancell; ; 


(7) Albin. de offib. 5 88. 
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cancelli; but the naſal plate and orbitar proceſſes are 
very thin and brittle. 

The palate-bones are joined to the maxillary, b 
the fore- edge of the palate ſquare - bone, by the — 
verſe palate ſuture :—By their thin naſal plates, and 
part of their orbitar proceſſes, to the ſame bones, by 
the palato-maxillares ſutures :—By their pterygoid pro- 
ceſſes, and back-part of the naſal plates, to the ale 
veſpertilionum, by the ſphenoid ſuture :—By the tranſ- 
verſe ridges of the naſal plates, to the % ſpongie/a 
inferiora, by contact; hence frequently there is an 
intimate union of the ſubſtance of theſe bones in old 
ſculls :—By the orbitar proceſſes, to the oa plana and 
cellulz ethmoidez, by the ethmoid ſuture ;—To the body 
of the /þhencid bone by the /phenoid ſuture :—By the 
internal edge of the n bones, to each other, by 
the longitudinal palate ſuture; and by their naſal 
ſpines, to the vomer, by the ſpinous ſuture. 


The palate-bones form part of the palate, noſtrils, 


orbits, and fof/z pterygoideæ, and they cover part of 
the ſinus maxillares, ſphenoidales, and ei bmoidei. 

Theſe bones are very complete in a new-born in- 
fant, the naſal plates being then thicker and itronger 
than in adults; but the ati proceſſes have not the 
cells which appear in the bones of adults. 

When we are acquainted with the hiſtory of theſe 
bones, the reaſon is evident, why the eyes are ſo 
much affected in ulcers of the palate, as to be often 
attended with blindneſs, which frequently happens in 
an ill- managed lues venerea; or why, on the other 
hand, the palate ſuffers from an egylops (m). 

OSSA TURBINATA, or ſfongioſa inferiora, re- 
ſemble the ſuperior ofa /pongioſa in ſhape and ſub- 
ſtanee, but have their anterior and upper edges con- 
tiguous to the tranſverſe ridges of the naſal proceſſes 
of the maxillary and palate bones. From their upper 
ſtraight edge, two ſmall proceſſes ſtand out: the poſte- 
rior, which is the broadeſt, deſcends to cover ſome of 
the antrum Highmerianum ; the anterior riſes up to 

Join 
(n) Hoffman ia Fphemerid. German. cent. 1. and 2. obſerr. 133. 
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* the os wnguis, and to make part of the lacrymal 
utt. 

Below the ſpongy bones already mentioned, there 
are ſometimes two others, one in each noſtril, which 
ſeem to be a production of the ſides of the maxillary 
ſinus turned downwards (2). When this third fort of 
ſpongy bones is found, the middle one of the three 
in each noſtril is the largeſt, and the loweſt is the 
ſmalleſt.— Beſides all theſe, there are often ſeveral o- 
ther ſmall bones ſtanding ont into the noſtrils, that, 
from their ſhape, might alſo deſerve the name of 
turbinata, but are uncertain in their bulk, ſituation, 
and number (o). 

The names of theſe bones ſufficiently declare their 
ſpongy ſubſtance, which has no firm external plate 
covering it. 
They are joined to the ofa maxil/aria palati, and 
unguis in old ſubjects, by a firm union of ſubſtance : 
And as this happens alſo frequently in people of no 
E age, ſome (p) are of opinion, that they ſhould 

eſteemed part of the palate-bones; others (4) 
think, that ſince their upper edge is continued by a 
plate to a part of the os ethmoides, they ought to be e- 
ſeemed to be a part of this bone. 

Their uſe is, to ſtraiten the noſtrils, to afford a 
large ſurface for extending the organ of ſmelling, to 
cover part of the antra maxillaria, and to aſſiſt in 
forming the under part of the lacrymal ducts, the 
orifices of which into the noſe are concealed by theſe 
bones. . 

The ya turbinata are nearly complete in a new- 
born infant. 

VOMER, or bone reſembling a plough-ſhare, is 
the thirteenth of the upper jaw, without a fellow, 
forming the lower and back parts of the partition of 
the noſe (7). | 
. The 


(n) Cowper in Drake's Anthropolog. book 3: chap. 10. 

(o) Santorin. Obſervat. anatomic. cap. 5. $ 9. 

(p) Id. ibid. cap. 5.5 7. 

(q) Hunauld Memoires de l'acad. des ſciences, 1730. 

(r) Columb. de re anat. lib, I. cap. 8, —Fallop. Qbſervat anatom. 
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The figure of this bone is an irregular rhom- 
boid.—Its ſides are flat and ſmooth.—lts poſterior 
edge appears in an oblique direction at the back- part 
of the noſtrils.— The upper one is firmly united to 
the baſe of the /þhenoid bone, and to the naſal plate 
of the ethmoid; and, when it can be got ſeparated, 
is hollow, for receiving the proceſſus azyges. of the 
[phenoid. The anterior edge has a long furrow in it, 
where the middle cartilage of the noſe enters.—The 
lower edge is firmly united to the naſal ſpines of the 
maxillary and palate bones.—Theſe edges of this 
bone are much thicker than its middle, which is as 
thin as the fineſt paper; by which, and the firm u- 
nion or connection this bone has above and below, 
it can very ſeldom be ſeparated entire in adults : But, 
in a child, it is much more eaſily ſeparated entire, 
and its ſtructure is more diſtinctly ſeen : Wherefore 
I ſhall examine all its parts of ſuch a ſubject. 

Its ſituation is not always perpendicular, but often 
inclined and bended to one ſide, as well as the naſal 
plate of the ethmoid bone. 

The wvemer is convex at its upper part, and then is 
ſtraight, as it is extended downwards and forwards, 
where it is compoſed of two plates; the edges of 
which have a great number of ſmall proceſſes, diſ- 
poſed ſomewhat like the teeth of a ſaw, but more ir- 
regularly, and ſeveral of them are reflected back. 
Between theſe plates a deep / is leſt, which, ſo far 
as the top of the curvature, 1s wide, and has ſtrong 
ſides, for receiving the proceſſus azygos of the ſphenaid 
bone. Beyond the arch forwards, the % is nar- 
rower and ſhallower gradually to the point of the 
bone, receiving for ſome way the naſal lamella eth- 
moidea ; which, after the oſſification is complete, is 
ſo cloſely united to the vomer by the little proceſſes 
piercing into its ſubſtance, as to prevent any ſepara- 
tionz on which account, it has been efteemed by 
ſome (s) a part of the ethmoid bone. The middle 
cartilage of the noſe fills up what remains of the 
foſſa 


{s) Lieutaud, Eſſais anatomiques 1. ſect. Los ethmoide. 
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Hoſſa at its fore-part.—The poſterior edge of the vo- 
mer, which appears above the back-part of the palate 
bones, is broader above; but as it deſcends forwards, 
becomes thinner, though it is ſtill ſolid and firm.— 
The lower edge of this bone, which reſts on the na- 
ſal ſpine of the palate and maxillary bones, has a lit- 
tle furrow on each ſide of a ſmall middle ridge, an- 
ſwering to the ſpines of the bones of different ſides, 
and the interſtices between them. This edge, and 
= upper one, meet in the pointed fore-end of this 
ne. | 

The body of the vomer has a ſmooth ſurface, and 
folid, but thin ſubſtance; and towards its ſides, where 
it is thickeſt, ſome cancelli may be obſerved, when the 
bone is broken. 

It is joined above to the ſphenorid and ethmoid bones, 
and to the middle cartilage of the noſe by /chyndele- 

below, to the maxillary and palate bones, by 
the ſpinous ſuture: 

The wvomer divides the noſtrils, enlarges the organ 
of ſmelling, by allowing place for expanding the 
membrane of the noſe on its ſides, and ſuſtains the 
palate-plates of the maxillary and palate bones, 
which otherwiſe might be in hazard of being preſſed 
into the noſtrils; while the vomer is ſecured from 
ſhuffling to one ſide or other by the double /chyndele- 
fer, by which it is joined to the bones above and be- 
low. 

Theſe, then, are all the bones which compoſe the 
upper jaw, except the teeth, which are ſo much akin 
to hob: of the lower jaw, that I chooſe to make one 
deſcription ſerve for both, in which the differences 
obſervable in them ſhall be remarked, after the ſe- 
cond part of the face, the lower jaw, is examined; 
becauſe the ſtructure of the teeth cannot be well 
underſtood, until the caſe in which they are ſet is ex- 
plained. 

MANXILLA INFERIOR (t), the lower jaw, _ 

8 


(2) Trog, o1ayav, mandibula, facies, 
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fiſts only of one moveable bone, and ſixteen teeth in- 
caſed into it. . 

This bone, which is ſomewhat of the figure of the 
Greek letter v, is ſituated at the lower part of the 
face, ſo as its convex middle part is forwards, and its 
legs are ſtretched back. It is commonly divided into 
the chin, ſides, and proceſſes.— The chin is the mid- 
dle fore-part, the extent of which to each fide is 
marked on the external ſurface by the holes obſerv- 
able there, and internally by the Long of an ob- 
lique ridge. — Beyond theſe the des appear, and are 
Continued till the bone, by bending upwards, begins 
to form the proceſles. 

On the fore-part of the chin, a tranſverſe ridge ap- 
pears in the middle, on each fide of which the muſcu- 
li quadrati, or depreſſores labii inferiorts, and the /eva« 
tores labii inferioris, deprets the bone: And below 
theſe prints, a ſmall riſing may be obſerved, where 
the depreſſores commence.—On the back-part of the 
chin, ſometimes three, always two, ſmall protube- 
rances appear in the middle. 'To the uppermoſt, 
when it is ſeen, the frenum of the tongue is con- 
nected. From the middle one, the mu/culi genio- gl 
i riſe; and from the loweſt, the genrzo-hyorder have their 
origin. Below the laſt, we ſee two rough ſinuoſities 
formed by the digaftric muſcles. 

At the lower and fore-part of the external ſurface 
of each fide of the lower jaw, a ſmall eminence may 
be obſerved, where the depreſſor labiorum communis 
riſes. Near the upper edge ot the fide, a ridge runs 
length-ways, to which the under-part of the muſculus 
buccinator is connected. —Internally, towards the up- 
per edge of each fide, another ridge appears, from 
which the mylo-Hycidei have their origin, and to which 
the internal membrane of the gums adheres. 

In the upper edge of both chin and fides are a 
great many deep pits or ſockets, for receiving the 
roots of the teeth. Fhe number and magnitude of 
theſe ſockets are various, becauſe of thè different 
number, as well of the teeth themſelves, as of their 

roots, 
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roots, in different people. Theſe ſockets in this 
lower jaw, as well as in the upper one, are leſs deep 
as old age comes on; when freed from the teeth b 
any means, they are ſome time after filled up wit 
an oſſeous net-work, which at laſt becomes entirely 
ſolid, and as ſmooth as any other part of the bone; 
ſo that in a great many old _ one cannot obſerve 
a veſtige of the ſockets: But then the jaw becomes 
leſs, and much narrower ().—Hence we may know 
| why the chin and noſe of edentulous people are much 
nearer than before the teeth were loſt; while their 
lips either fall in towards the mouth, or ſtand promi- 
nent forwards.—When new teeth are protruded, new 
ſockets are formed (x).—The lower edge of the chin 
and ſides is ſmooth and equal, and is commonly call- 
ed the baſe of the lower jaw. — The ends of the baſe, 
where the jaw turns upwards, are called its angles ; 
the external ſurface of each of which has ſeveral in- 
equalities upon it, where the maſſeter muſcle is in- 
ſerted ; as the internal ſurface alſo has, where the 
pterygoideus internus is inſerted, and a ligament ex- 
* from the Hyloid proceſs of the temporal bone 
is fixed. 

The proceſſes are two on each ſide.— The anterior 
ſharp thin coronoid ones have the crotaphyte muſcles 
inſerted into them. — The poſterior proceſſes or con- 
dyles (y) terminate in an oblong ſmooth head, ſup- 

rted by a cervix. The heads, whoſe greateſt length 
is tranſrerſe, and whoſe convexity is turned forwards, 
are tipped with a cartilage, as the articulated parts 
of all other moved bones are.—The fore-part of the 
root and neck of theſe condyloid proceſſes are a little 
hollow and rough, where the external pterygeid muſ- 
cles are inſerted. 

The holes of the lower jaw are two on each ſide; 
one at the root of the proceſſes internally, where a 
large branch of the third branch of the fe 
nerves 


(u) Veſal. Anat. lib. 1. cap. 10, 
(x) Fallop. Obſerv. anat, 
(y) Articulatorii, 
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nerves enters with an artery, and a vein returns. A 
ſmall ſharp proceſs frequently 1 out backwards 
from the edge at the fore - part of this hole, to which 
a ligament extended from the temporal bone is fixed 
(y), which ſaves the nerve and veſſels from being 
too much preſſed by the prerygord muſcles. —From the 
lower ſide of this hole, either a ſmall ſuperficial ca- 
nal or a furrow deſcends, where a branch of the 
nerve is lodged, in its way to the _— 
muſcle and ſublingual gland (z). The other hole is 
external, at the confines of the chin, where branches 
of the nerve and veſſels. come out.— The canal be- 
twixt theſe two holes is formed in the middle of the 
ſubſtance of the bone, and is pierced by a great num- 
ber of ſmall holes, by which the nerves and blood- 
veſſels of the cancel; and teeth paſs. —This canal is 
continued a little further than the external hole at 
the chin.—On account of the veflels and nerves in 
the lower jaw, fractures of it may be attended with 
dangerous ſymptoms. * 

The ſurface of the lower jaw is hard and ſirm, ex- 
cept at the ſpongy ſockets, where however it is ſtronger 
than the upper jaw.—lts internal ſubſtance is cellular, 
without any ſolid partition between the cancelli in its 
middle. At the baſe, eſpecially of the chin, where 
this bone is moſt expoſed to injuries, the ſolid ſides 
of it are thick, compact, and hard. 

The lower jaw generally receives the roots of ſix- 
teen teeth into its ſockets, by gomphoſir ; and its con- 
dyloid proceſſes, ae cartilage, are articulated 


with the temporal bone in a manner that is not com- 
monly deſcribed right: For, as was already mentioned 
in the deſcription of the temporal bones, not only the 
fore · part of the cavity between the zygomatic, auditory, 
and vaginal procefles, but alſo the adjoining tubercle at 
the root of the aygematic proceſs of each os temporum is 
covered with a {mooth cartilage, ſor this articulation. 
Here alſo an intermediate moveable cartilage is pla- 
K 2 ced, 
Weitbrecht Syndeſmolog. fig 32. 1. 
(z; Paltyn. Anat. chirur. traité 5. chap. 6. 
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ced, which being thin in the middle, and thick at the 
edges, is concave on both ſides; and is connected ſo 
firmly by ligaments to each condhle, as to follow the 
motions of the condyle ; and fo looſely to the temporal 
bone, as readily to change its fituation from the ca- 
vity to the tubercle, and to return again; while the 
common ligament of the articulation affords ſpace e- 
nough for ſuch a change of place backwards and 
forwards ; but, like other ligaments of the joints by 
ginglimus, is ſtrong and ſhort at the ſides, to confine 
the.lateral motions. 

When therefore the teeth of both jaws coincide, 


the condyles are lodged ſecurely in the temporal cavi- 


ties, but their motions to either fide mult be conſin- 
ed both by the firmneſs of the ligaments, and the 
ring brims which are on each fide of the cavities.— 
When the jaw is brought directly forwards, the con- 
dyle and intermediate cartilages deſcend and advance 
forwards upon the tubercles.—In this ſituation the 
lateral motions are a little more free than in the for- 
mer one, from the want of riſing brims to ſtop the 
condyles!—W hen the fore-teeth of the lower jaw are 
moved forwards, and to a ſide, the condyle of the 
oppolite ſide is either advanced from the cavity to the 
tubercle, while the condyle of the fame fide remains 
in the cavity; or if both condyles are on the tu- 
bercles, when the jaw is moved obliquely to a fide, 
the condyle of the fide to which the motion 1s made, 
ſlides back from the tubercle to the cavity.— When 
the mouth is opened by the deſcent of the lower jaw, 
the fore-part of 1t, where ee muſcles are 
fixed, is drawn backwards, as well as downwards, 
while reſiſtance is made to the angles moving back- 
wards by the maſſeter and internal pterygeid muſcles, 
and, at the ſame time, the external pterygeid draw the 
condyles and their moveable cartilages torwards ; and 
therefore, when the mouth is opened, the condyles 
are Carried forwards upon the tubercles, and the axis 
of motion of the bone is a little above its angles. 
Bur in this ſituation there is leſs reſiſtance than in 


any 
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any other, to the condyles luxating forwards; a dif- 
eaſe which ſeldom happens, except when people are 
gaping too wide; and therefore the common practice 
of nurſes, who ſupport the jaw of infants when they 
are yawning, is reaſonable.—In chewing there is a 
ſucceſſion of the motions above deſcribed (a). 

Here a general remark may be made, That where- 
ever moveable cartilages are found in joints, either 
the articulated bones are of ſuch a figure, or ſo join- 
ed and fixed by their ligaments, that little motion 
would be allowed without ſuch cartilages; or elſe 
ſome motions are neceſſary to the right uſe of the 
member, which the form of the articulation would 
not otherwiſe admit of. This will more fully appear 
aſter the other joints with ſuch cartilages are de- 
ſcribed. | 

In a child born to the full time, the lower jaw is 
compoſed of two bones, connected by a thin carti- 
lage in the middle of the chin, which gradually,offi- 
fies, and the two bones intimately unite.—In _ of 
theſe bones there are five or {ix ſockets for teeth, as in 
the upper jaw. 

After I have thus deſcribed the incaſement of the 
teeth, the inſertion of ſo many muſcles of the tongue, 
and of the cs hyoides, the connection of the mem- 
brane of the tongue to the maxillary bone, and the 
motions of this bone; it is eaſy to ſee, that the lower 
jaw mult be a principal inſtrument in manducation, 
deglutition, and ſpeech. 

the TEETH are the hard white bodies placed in 
the ſockets of both jaws. Their number is general- 
ly ſixteen above, and as many below; though ſome 

ple have more, others have fewer. | 

The broad thick part of each tooth which appears 
without the focket, is the baſe or body (5).—'the 
ſmaller proceſſes ſunk into the Maxie, are the roots 

K 3 or 


(a) For a more full account of this arviculation, vide Edinburg* 
Medical Eſſays and obierv. vol. I. art. 11. and vol. 3. art. 13, 
Memoires de Vacad, des ſciences, 1744. 

(5) Corona. 
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or fangs, which become gradually ſmaller towards the 
end fartheſt from the baſe, or are nearly conical, by 
which the furface of their ſides divides the preſſure 
made on the baſes, to prevent the ſoft parts, which 
are at the ſmall points of the ſockets, to be hurt by 
ſuch prefſure.—At the place where the baſe ends, 
and the roots begin, there is generally a ſmall circu- 

lar depreſſion, which ſome call the neck or collar. 
Without the gums, the teeth are covered with no 
membrane, and they are ſaid to have no proper perio- 
eum within the ſockets; but that is ſupplied by the 
reflected membrane of the gums; which, after a 
ood injection, may be evidently ſeen in a young 
object, with the veſſels from it penetrating into the 
fubſtance of the teeth; and it may be diſcovered in 
any tooth recently pulled, by macerating it in wa- 
ter (c). The adheſion of this membrane to theſe 
roots is ſtrengthened by the ſmall furrows obſervable 

on them. | 

Each tooth is compoſed of its cortex, or enamel, 
and an internal bony ſubſtance. The cortex has no 
cavity or place for marrow ; and is ſo folid and hard, 
that ſaws or files can with difficulty make impreſſion 
on it. It is thickeſt upon the baſe, and gradually, 
as the roots turn ſmaller, becomes thinner, but not 
proportionally to the difference of the ſize of the baſe 
and roots.—The fibres of this enamel are all perpen- 
dicular to the internal ſabſtance, and are ſtraight on 
the baſe, but at the ſides are arched with a convex 
part towards the roots (4); which makes the teeth 
reſiſt the compreſſion of any hard body between the 
jaws, with leſs danger of breaking theſe fibres, than. 
if they had been ſituated tranſverſely. The ſpongy 
fockets in which the teeth are placed, likewiſe ferve 
better to prevent ſuch an injury, than a more ſolid 
baſe would have done. —Notwithſtanding the great 
hardneſs. of this cortex, it is waſted by manducation. 
6 Hence 


(e) Cowper Anatom. explicat. tab. 92. fig. 7. lit, E. 
% Uarer's Oſcolog, wor, dife 1. 
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Hence the ſharp edges of ſome teeth are blunted, 
and made broad, while the rough ſurfaces of others 
are made ſmooth and flat, as people advance in life. 

The bony part of the teeth has its fibres running 
ſtraight, according to the length of the teeth. When 
it is expoſed to the air, by the breaking or falling off 
of the hard cortex, it ſoon corrupts. And thence ca- 
rious teeth are often all hollow within, when a very 
ſmall hole appears only externally. ä 

The teeth have canals ſormed in their middle, 
wherein their nerves and blood -veſſels are lodged 
which they certainly need, being conſtantly waſted 
by the attrition they are ſubjected to in manduca- 
tion, and for their further growth, not only after 
they firſt appear, but even in adults; as is evident 
when a tooth is taken out: For then the oppoſite ons 
becomes longer, and thoſe on each fide of the empty 
ſocket turn broader; ſo that when the jaws are 
brought together, it is ſcarce obſervable where th 
tooth 1s wanting (a). 

The veſſels are eaſily traced ſo long as they are in 
the large canal, but can ſcarce be obſerved in their 


diſtribution from that to the ſubſtance of the teeth of - 


adults. Ruyſch (5) however affirms, that after injec- 
tion, he could trace the arteries into the hardeſt part 
of the teeth: And Leewenhoek (c) ſuſpected the fi- 
bres of the cortex to be veſſels. In children I have 
frequently injected the veſſels of the teeth as far as 
their baſe : And in ſuch as are not intirely oſſified, 
one can with a lucky injection fill ſo many veſſels, ag 
to make both the outſide and infide of the cortical 
part appear perfectly red.—This plentiful ſupply of 
veſſels muſt expoſe the teeth to the ſame diſorders 
that attack other vaſcular parts; and ſuch teeth as 
have the greateſt number of veſſels, muſt have the 
moſt numerous chances of being ſeized with theſes 
diſcaſes. 

Every root of each tooth has ſuch a diſtin canal, 

(a) Ingraf. de tumor. cap. I. p. 24. 25. 26. _ 

(5) Theſaur. 10. num. 27. 


(e) Arcan, natur. continuat. epiſt, p. 3. 


* 
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with veſſels and nerves in it. Theſe canals in the 
teeth with more than one root, come nearer each o- 
ther, as they approach the baſe of the tooth ; and at 
laſt are only ſeparated by very thin plates, which be- 
ing 1 incompleat, allow a communication of 
all the canals; and frequently one common cavity 
only appears within the baſe, in which a pulpy ſub- 
ſtance compoſed of nerves and veſſels is lodged. The 
condition therefore of the nerves here, bears a ſtrong 
analogy to that of the cutaneous nerves which ſerve 
for the ſenſation of touching. 

The entry of the canals for theſe veſſels is a ſmall 
hole placed a little to a fide of the extreme point of 
each root; ſometimes, eſpecially in old people, this 
hole is entirely cloſed up, and conſequently the nerves 
and blood-veſlels are deſtroyed (d). 

The teeth are ſeen for a conſiderable time in form 
of mucus contained in a membrane, afterwards a thin 
cortical plate, and ſome few offeous layers -appear 
within the membrane, with a large cavity filled with 
mucus in the middle; and gradually this exterior ſhell 
turns thicker, the cavity decreaſes, the quantity of 
mucus is lefſened, and this induration proceeds till all 
the body is formed; from which the roots are after- 
wards produced. 

In young ſubjects, different amina or rudiments 
of teeth are to be obſerved. Thoſe next the gums 
hinder ordinarily the deeper ſeated ones from making 
their way out, while theſe prevent the former from 
ſending out roots, or from entering deep into the bo- 
ny ſockets of the jaws ; by which they come to be leſs 
fixed. 
Children are ſeldom born with teeth ; but at two 
years of age they have twenty; and their number 
does not increaſe till they are about ſeven years old, 
when the teeth that firſt made their way through the 

ms are thruſt out by others that have been formed 
er in the jaw, and ſome more of the teeth begin 


to diſcover themſelves farther back in the mouth. 
| About 


(4) De la Hire Hiſtoire de Facad. des ſciences, 169g. , 
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About fourteen years of age, ſome more of the firſt 
crop are ſhed, and the number is inereaſed.— This 
ſhedding of the teeth is of good uſe; for if the firſt 
had remained, they would have ſtood at a great diſ- 
tance one from another; becauſe the teeth are too 
hard in their outer cruſt, to increaſe ſo faſt as the 
jaws do. Whereas both the ſecond layer, and the 
teeth that come out late, meeting, while they are 
ſoft, with a conſiderable reſiſtance to their growth in 
length, from thoſe ſituated upon them, neceſſarily 
come out broad, and fit to make that cloſe guard to- 
the mouth (+), which they now form. 

The teeth are joined to the ſockets by gomphy/es, and 
the gums contribute to fix them there; as is evident 
by the teeth falling out when the gums are any way 
deſtroyed, or made too ſpongy; as in the /curyy or 
ſalivations : whence ſome (g) claſs this articulation 
with the /ſarcoſes. | | 

The utes of the teeth are to maſticate our aliment, 
and to aſſiſt us in the pronunciation of ſeveral let- 
ters. 

Though the teeth ſo far agree in their ſtructure, 
yet, becauſe of ſome things wherein they differ, they 
are generally divided into three claſſes, viz. inciſores, 
canini, and molares. 

The inciſores (Y are the four fore- teeth in each jaw, 
receiving their name from their office of cutting our 
aliment; for which they are excellently adapted, being 
each ſormed into a ſharp cutting edge at their baſe, 
by their fore-ſide turning inwards there, while they 
are floped down and hollowed behind (i); fo that 
they have the form of wedges; and therefore, their 
power of acting muſt be conſiderably increaſed.— 
Seeing in the action of the inciſores, a perpendicular 
compreſſion is only neceſſary, without any lateral 
motion, they are not ſo firmly fixed in their ſockets 

a8 

(e) Dpaywers 

(g) Drake's Anthropolog. hook 4. chap. 3. 

(5) TeAcoivo, T,, drxagvpigy xTevis, rontic, Tpowel, rug 
riſorii, quaterii, primi, primores, anteriores, acuti. 

(i) Oxuuroxce, 
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as the other teeth are, each having only one ſhort 
root, but that is broader from before backwards, than 
to either ſide, to have the greateſt ſtrength where it 
1s expoſed to the ſtrongeſt force applied to it (#). 

The inciſores of the upper jaw, eſpecially the two 
middle ones (/), are broader and longer generally than 
thoſe of- the under jaw. 

In a new-born infant, the outer ſhell of the body 
of theſe teeth is only hardened. —Afterwards, when 
the famina of two ſets are formed, each has its own 
focket, thoſe neareſt to the edge of the gums being 
placed more forward, and the others are lodged far- 
ther back within, the jaw-bones. 

Canini (m), from the reſemblance to dogs tuſks, 
are one on each fide of the inciſores in each jaw.— 
The two in the upper jaw are called eye-tee/h, from 
the communication of nerves which is ſaid to be be- 
twixt them and the eyes.—The two in the lower jaw 
are named angular or wike-teeth, becauſe they ſupport 
the angles of the mouth. 

The canini are broader, longer, and ſtronger, than 
the inciſores.— Their baſes are formed into a ſharp 
edge, as the inciſores are; only that the edge riſes in- 
to a point in the middle.— Each of them has gene- 
rally but one long root, though ſometimes they have 
two (a). The roots are — * towards the end.— 
The canini of the upper jaw are larger, longer, and 
with more crooked roots, than thoſe of the under 
Jaw.—The form of their baſe is fit both for piercing 
and cutting, and the long crooked root of each makes 
it ſecure in the ſocket. | | 

The canini of a child are in much the ſame condi- 
tion as the inciſores are. 

The dentes molares, or grinders (o), which have got 
their name becauſe they grind our food, are . 

7 

( Lettre ſur Voſteologie, aſcribed to Du Verney. 

(1) Duales. 

(m) kvxedevrig, tiſorii, fractorii, collaterales, collumellares. 


() Fauchard, Chirurgien dentiſte, chap. 1. 


(o) Montre, yew pt, wurot, TAXTEC, gpagrptc, maxillares, men- 
ſales, clavales, buccarum. 
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ly five in each fide of each jaw 3 in all twenty. Their 
baſes are broader, more ſcabrous, and with a thinner 
cortical ſubſtance, than the other teeth. They have 
alſo more roots, and as theſe roots generally divari- 
cate from each other, the partitions of the ſockets 
between them bear a large ſhare of the great preſſure 
they ſuffer, and hinder it to act on their points (p). 

The baſe of the firſt grinder has an edge pointed 
in the middle, on its outſide, reſembling the canint ; 
from which it ſlopes inwards till it riſes again into a 
point.— It has generally but one root, which ſome- 
times is long and crooked at its point. 

The ſecond dens molaris has two points on its baſe, 
riſing near equally on its out and inſide.—It has two 
roots, either ſeparate or run together, but ſhorter than 
the root of the firſt. —Theſe two anterior grinders are 
much ſmaller than the three that are placed farther 
back in the mouth. 

The third and fourth are very broad in their baſes, 
with four or five points ſtanding out; and they have 
three or more roots. 

The fifth, called commonly dens ſapientiæ (9), from 
its coming through the gums later than the other 

rinders, has four points on its baſe, which is not 
o large as the baſe of the third and fourth, and its 
roots are leſs numerous. 

The inciſores of the upper jaw, being broader than 
thoſe of the lower jaw, make the ſuperior grinders to 
be placed ſo much farther back than the lower ones, 
that when they are brought together, by ſhutting the 
mouth, the points of the grinders of the one jaw en- 
ter into the depreſhons of the oppoſite grinders, and 
they are all equally applied to each other, notwith- 
ſtanding the inequality of their ſurface. 

The numerous roots of the dentes molarer prevent 
their looſening by the lateral preflure they ſuffer in 
grinding; and as the fockets in the upper jaw are 


more 
(þ) Lettre fur I'oſteologie. 


( Zagporicenpes, npavrnypec, ebryover, ſenſus, intellectus, ſerotini, 
#tatem complentes, genuini, moderatores. 
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more ſpongy, and the teeth are more liable, by their 
ſituation, to fall out (7), the grinders there have more 
numerous and more ſeparated roots than in the lower 
jaw (s). The number however of the roots of the 
teeth of both jaws is very uncertain ; ſometimes they 
are more, ſometimes fewer ; frequently ſeveral roots 
are joined together; at other times they are all diſ- 
tink. The diſpoſition of ſuch as are diſtinct is alſo 
various ; for in ſome the roots ſtand out ſtraight, in 
others they ſeparate, and in others again they are 
crooked inwards. When the roots are united, we 
can ſtill diſtinguiſh them, by remarking the number 
of ſmall holes at their points, which determine the 
number of roots each tooth ought to be reckoned to 
have. 

At the time of birth only two dentes molarer in 
each jaw have begun to oſſify, and that at little more 
than the baſe; which has ſeveral ſharp points ſtand- 
ing out from it.— The temporaneous grinders are 
placed more directly upon the internal ſet than the 
other two claſſes are; ſometimes there is a piece of 
the bone of the jaws between the two ſets; in other 
children, the two ſets have no bone interpoſed be- 
tween them. 

From what has been ſaid, the anſwers to the follow- 
ing queries may be given. ; 

Why are children ſubject to ſalivation, fever, con- 
vulſion, vomiting, purging, Sc. when their teeth 
are breeding or cutting the gums ? 

Why in children do the dentes inciſores firſt cut the 

ums, the canini next, and molares laſt? 

Why do children ſhed their teeth? 

Wherefore have theſe femporanesus teeth generally 
no roots, or very ſmall ones ? 

Why have theſe firſt teeth ſometimes roots, and 
that more frequently in teeth pulled by art than in 


thoſe which are ſhedded by nature (a) ? 
Why 


(r) Galen. de offib. cap. 5. 
(s) Fauchard. Chirurg. dent. chap. 7. 
(a) Fauchard, Chirurgien dentiſte, p. 7. 
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Why do theſe roots frequently come outwards 
through the gums ? 

Whence come butter or buck teeth ? 

How do theſe teeth ſometimes go into the natural 
row with the others, after pulling a rotten tooth near 
them ? 

How have ſome people got two rows of teeth in 
one or both jaws (6) ? 

Why do the teeth of old people looſen, and then 

drop out entire ? 

Whence ariſe the new ſets of teeth which ſeveral 
old people obtain (c) ? 

Why are not the gums of toothleſs old people torn 
by the hard ſockets in chewing? 

Why are the teeth inſenſible when ſlightly filed or 
raſped ? 

How come they to be ſenſible of heat or cold, to - 
be ſet on edge by acids, or to give an uneaſy ſenſa- 
tion when gritty or ſandy ſubſtances are rubbed be- 
tween them ? | 

Why does a perſon who has a pained tooth imagine 
it longer than any other ? | 

What is the reaſon of ſome perſons dying convul- 
ſed, upon raſping or filing down an overgrown tooth (d)? 

How do the teeth break and moulder away with- 
out any pain in ſome people, and not in others ? 

What parts are affected in the tooth-ach ? 

What are the cauſes of the tooth-ach ? 

May worms be reckoned among theſe cauſes (e) ? 

Why are the dentes molares moſt ſubject to that 
diſeaſe ? - 

In what different manners ought the ſeveral claſſes 
of teeth to be extracted when ſuch an operation is 
neceſſary? 

Whence proceeds the violent obſtinate hemorrhagy 


which 


(3) Blaſ. comment. ad Veſling. Syntagm. cap. 1. 3. 

(c) Hoffman. in Van Horn. microcoſm. p. 38. 

(d) Bartholin. Anat. reformat. lib. 4. cap. 12. 

(e) Jacob. in Act. Hafn. vol. g. obſ. 107.—Pechlin. Obſerv. me 
dic. lib, 2. obſ. 36.—Bartholin. Hiſt, medic. cent. 3. hiſt. 96. 
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which ſometimes attends the drawing of teeth (c); 

Why is it more difficult and dangerous to draw the 
eye-teeth than any other ? 

What makes it impoſſible frequently to draw grin- 
ders without bringing away part of the jaw-bone with 
them, or breaking the fangs ? 

Why do teeth ſoon replaced after being extracted, 
become again fixed in the ſockets (d)? 

According to the diviſion made of the ſkeleton, we 
ſhould now proceed to the deſcription of the trunk 
of the body. But muſt firſt conſider a bone, which 
cannot well be ſaid to belong to either the head or 
the trunk; nor is it immediately joined to any other, 
and therefore is very ſeldom preſerved with ſkeletons. 
However, it is generally deſcribed by authors after 
the bones of the face: In obedience therefore to the 
prevailing method, I ſhall next examine the ſtructure 


of 


The OS HYOIDES (e), which is ſituated horizaon- 
tally between the root of the tongue and the /arynx. | 
It is properly enough named hycides, from the reſem- 
blance it bears to the Greek letter v, and may, for a 
clearer demonſtration of its ſtructure, be diſtinguiſh- 
ed into its body, cornua, and appendices. 

The body is the middle broad part, convex before, 
and hollow behind. —The convex fore-part is divided 
into two, by a ridge, into the middle of which the 
my:7-hyoidei, and into the ſides the fylo-hyoider, muſ- | 
cles are inſerted. — Above the ridge, the bone is hori- 
zontal, but pitted in the middle 5 the inſertion of 
the two genio- hyoidei muſcles, and a little hollowed 
more laterally 4: the bo/ro-glofhh,—Below the ridge, it 
is convex, but a little flatted in the middle by the 
flerno-hyoidet, and pitted more externally by the corace- 

hyoidet.— 


(e) Pare, livre 6. chap. 2.— Rol ſinc. lib. 2. cap. 27. et 30.---Moe- 
bii Fundam. medicin. cap. 9.--Ephemerid. German. dec. 1. ann. 3. 
obſ, 319.---Fanch. Chirurg. dentiſte, tom. 1. chap. 23. obſerv. 7. 

(d) De la Motte Chirurgie, tom. I. chap. 4. obſ. 2.---Fauchard, 
Chirurgien dentiſte, tom. 1. chap. 29. 

(e) Hypſyloides, Lambdoides, repxcary, perpuyyerepor, os gutturis, 
os linguz, os morſus Adami, aſſeſſor, os laude, bicorne. 
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hyoidei—The concavity behind faces backwards and 
downwards to receive the thyroid cartilage, when the 
larynx and the os hyoides are pulled towards each other 
by the action of the ferno-hyoidei and hyo-thyroidet 
muſcles; and to its upper edge, the ligamentous 
membranes of the epiglottis, tongue, and 7hyroid car- 
tilage, are fixed. 

The cornua of the (i) os hyoides are ſtretched back- 
wards from each fide of its body, where often a ſmall 
furrow points out the former ſeparation ; for in young 
ſubjects, the body and cornua are not one continued 
ſubſtance, as they come afterwards to be in adults.— 
"Theſe cornua are not always ſtraight, nor of equal 
length; their two plain ſurfaces ſtand obliquely ſlop- 
ing from above outwards and downwards.—Into the 
external, the cerato- gleſſus is inſerted above, and the 
thyro-hyoideus muſcle below; and to the one behind, 
the ligamentous membrane of the tongue and /arynx 
adheres. Each of the cormua becomes gradually ſmall- 
er, as it 1s extended from the baſe; Wo ends in a 
round tubercle, from which a moveable cartilage ſtands 
out, which is connected to the upper proceſs of the 
cartilago-thyroidea. 

Where the body of the os hyoides joins on each fide 
with its cornua, a ſmall ſtyliform proceſs, called 
appendix (g), riſes upwards and backwards, into which 
the miiſculi. ſtylo-Hysidei alteri, and part of the hyo-gleſſe 
muſcles are fixed. From each of them a ligament 1s 
ſometimes extended to the fy/cid proceſſes of the tem- 
poral bones, to keep the os hyoides from being drawn 
too much forwards or downwards. The part of this 
ligament next to theſe proceſſes ſometimes forms into 
ſeveral cartilages, which afterwards oflify in old peo- 
ple. Ruyſch (h) ſays, that he has ſeen this offification 
continued as far up as the ſtyloid proceſſes, which 
were therefore joined to the os hyoides by anchylofis. 

The ſubſtance of the os hyordes is cellular, but co- 
vered with a fim external plate, v bich is of ſufficient 


L 2 ſtrength 
(i) Crura, latcra infcriora. 
) Crura ſuperiora, latera ſuperiors, Vſſa graniformia. 
(9) Adrerſ, anat. dec. 3. 59. Ez 


It 
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ſtrength to bear the actions of ſo many muſcles as 
are inſerted into it. 

It is not articulated with any bone of the body, ex- 
cept: by means of the muſcles and ligaments men- 
tioned. - 

The uſe of the os hyoides, is to ſerve as a ſolid le- 
ver for the muſcles to act with, in raiſing or depreſ- 
ſing the tongue and /arynx, or in enlarging and di- 
miniſhing the capacity of the fauces. 

At birth, this bone is in a cartilaginous ſtate; ex- 
cepting a (ſmall point of bone in the middle of its 
body, and in each of the cornua.—The appendices 
frequently remain cartilaginous many years. 


GF THE IEaUNE 
HE TRUNK conſiſts of the ſpine, pelvis, and 


thorax. 


The SPINE (a) is the long pile of bones extended 


From the condyles of the occiput to the end of the rump, 


It ſome what reſembles two unequal pyramids joined 
in a common bafe. It is not, however, ſtraight ; for 


its upper part being drawn backwards by ſtrong muſ- 


cles, it gradually advances forwards, to ſupport the 
&ſophagus, veſſels of the head, &c. Then it turns 
backwards, to make place enough for the heart and 


Jungs. It is next bended forwards, to ſupport the 


viſcera of the abdomen. It afterwards turns back- 
wards, for the enlargement of the pelvis. And laſt- 
ly, it is reflected forwards, for ſuſtaining the loweſt 
great gut. 

The ſpine is commonly divided into true and falſe 
vertebræ; the former conitituting the long upper py- 


ramid, which has its baſe below; while the falſe ver- 


tebræ make the ſhorter lower pyramid, whole baſe is 
above. ; | 
The 


(e) axis wroy ax, itpa cu ch tergum, hominis carina. 
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The TRUE VEAFRTEBRA (6) are the twenty four 
upper bones of the ſpine, on which the ſeveral mo- 
tions of the trunk of our bodies are performed z from 
which uſe they have juſtly got their name. 

Each of theſe vertebræ is compoſed of its body and 
progedes.. 

The body is the thick ſpongy fore-part, which is 
convex before, concave backwards, horizontal and 
plain in moſt of them above and below. —Numerous 
ſmall holes, eſpecially on the fore and back part of 
their ſurface, give paſſage to their veſſels, and allow 
the ligaments to enter their ſubſtance. —The edges of 
the body of each vertebra are covered, eſpecially at 
the fore-part, with a ring of bone firmer and more 
ſolid than the ſubſtance of the body any where elſe. 
Theſe rings ſeem to be joined to the vertebræ in the 
form of epiphy/es, but are alledged by ſome (c) to be 
the ligaments offified. They are of great uſe in pte- 
venting the ſpongy bodies from being broken in the 
motions of the trunk. 

Between the bodies of each two adjoining vertebre,, 
a ſubſtance between the nature of ligament and car- 
tilage is interpoſed z which ſeems to conſiſt of con- 
centrical curve fibres, when it is cut horizontally z 
but when it is divided perpendicularly, the fibres ap- 
pear oblique and decuſſating each other (d) —The 
outer part of the intervertebral ligaments is the moſt. 
ſolid and hard; and they gradually become ſofter till 
they are almoſt in the form of a glairy liquor in the 
centre; and therefore theſe ſubſtances were not im- 
properly called mucous ligaments by the ancients (e). 
The external fibrous part of each is capable of being 
greatly extended, and of being compreſſed- into a ve- 
ry ſmall ſpace, while the middle fluid part 1s incom- 
preſſible, or nearly ſo; and the parts of this ligament 

L 3 between 
(b) Brpogris, erpopry yes, ſpondyli, offa orbiculata, oſſa vertebrata, 
verticula. 
(c) Fallop. Obſervat. anatom. 
(4) Blancard, Anat. reform. cap. 32. Weitbrecht, Sy nudeſmo- 
log. ſect. 4. § 15. | | 
(%) Galen de uſu part, lib, 14, cap. 16. 
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il; between the circumference and centre approach in 
their properties to either, in proportion to their more | 
SE ſolid or more fluid texture. The middle point is 
ET if therefore a fulcrum, or pivot, on which the motion of 
a ball and ſocket may be made, with ſuch a gradual 
yielding of the ſubſtance of the ligament, in which- 
ever direction our ſpines are moved, as ſaves the bo- 
dy from violent ſhocks, and their dangerous con- 
ſequences {f).—This ligamento-cartilaginous ſub- 
ſtance is firmly fixed to the horizontal ſurfaces of the 
bodies of the vertebræ, to connect them, in which it 
is aſſiſted by a ſtrong membranous ligament, which 
lines all their concave ſurface, and by ſtill a ſtrong- 
er ligament that covers all their anterior convex ſur- 
face. 

We may lay it down as a general rule, notwith- 
ſtanding fome exceptions, That the bcdres of the ver- 
teore are ſmaller, and more ſolid above; but as they 
deſcend, they appear larger and more ſpongy; and 
that the cartilages between them are thick, and the 

x nr ligaments ſtrong, in proportion to the 
largeneſs of the vertebræ, and to the quantity of mo- 
tion they perform: By which diſpoſition, the greater 
weight is ſupported on the broadeſt beſt ſecured baſe, 
and the middle of our body is allowed a large and ſe- 
cure motion. | 

From each fide of the body of each vertebra, a bo- 
ny bridge is produced backwards, and to a ſide ; from 
the poſterior end of which, one ſlanting proceſs riſes, 
and another deſcends; the ſmooth, and what is ge- 
nerally the flatteſt ſide of each of theſe four proceſſes, 
which are called the ob/ique (g), is covered with a 
fmooth cartilage; and the two lower ones of each 
vertebra are fitted to, and articulated with, the two 
upper or aſcending oblique proceſſes of the vertebra 
below, having their articular ligaments fixed into the 
xough line round their edges, 


From 


Gf) Medical. eſſays and obſery, vel. 5. art, 28. 
- (g) Axticulazorii, minimi. ; 
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From between the oblique proceſſes of each ſide, 
the vertebra is ſtretched out laterally into a proceſs 
that is named Zranſver/e. 

From the back-part of the roots of the two ob- 
lique, and of the tranſverfe proceſs of each fide, a 
broad oblique bony plate is extended backwards; where 
theſe meet, the ſeventh proeeſs of the vertebræ takes 
its riſe, and ſtands out backwards: This being gene- 
rally ſharp pointed and narrow edged, has therefore 
been called ſhinal proceſs ; from which this whole chain 
of bones has got its name. | 

Beſides the common ligament which lines all the 
internal ſurface of the ſpinal proceſſes, as well as of 
the bodies, there are particular ligaments that con- 
nect the bony bridges and proceſſes of the contiguous 
verlebræ together. 

The ſubſtance of the proceſſes is conſiderably ſtrong- 
er and firmer, and has a thicker external plate than 
the bodies of the vertebre have. 

The feven proceſſes form a concavity at their fore- 
part, which, joined to the one at the back-part of the 
bodies, makes a great hole; and the holes of all the 
vertebre form a long large conduit (5), for contain= 
ing the /pinal marrow.—In the upper and lower edge 
of each lateral bridge, there is a notch. Theſe are fo 
228 each other in the contiguous vertebræ, as 
to form a round hole in each ſide between each two 
vertebræ, through which the nerves that proceed from 
the ſpinal arrow and its blood-veſlels paſs. 

The articulations then of theſe true vertebræ are 
plainly double; for their bodies are joined, by the 
intervening cartilage above deſcribed ; and their ob- 
lique proceſſes being tipped with cartilages, are fo. 
connected by their ligaments, as to allow a ſmall de- 
gree of motion to all fides. Hence it is evident, that 
their centre of motion is altered in different poſitions. 
of the trunk: For when we bow forwards, the up- 
per moved part bears entirely on the bodies of the 
vertebræ: If we bend back, the oblique proceſſes ſup- 


port 
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port the weight: If we recline to one fide, we reſt 
upon the oblique proceſſes of that ſide and part of the 
bodies: If we ſtand erect, all the bodies and oblique 
proceſſes have their ſhare in our ſupport. 

Hence it follows, 1. That becauſe the joints of 
which the ſpine is compoſed are ſo numerous, the „bi- 
nal marrow, nerves, blood-veſſels, Oc. are not liable 
to ſuch compreſſion and over-ſtretching in the motion 
of the trunk of the body, as they would otherwiſe be, 
fince ſeveral vertebræ muſt be concerned in every mo- 
tion of the ſpine; and therefore a very ſmall curva- 
ture is made at the conjunction of any two vertebræ 
(i). 2. That an erect poſture is the ſureſt and firm- 
eſt, becauſe the ſurface of contact of the fulcra is 
largeſt, and the weight is moſt perpendicular to them 
(k). 3. That the muſcles which move the ſpine, act 
with greater force in bringing the trunk to an erect 

ſture, than in drawing it to any other: for in bend- 
ing forwards, backwards, or to a fide, the muſcles 
which perform any of theſe actions are nearer the 
centre of motion; conſequently the lever with which 
they act is ſhorter, than when the centre of motion 
is on the part of the vertebra, oppoſite to that where 
theſe muſcles are inſerted ; which is the caſe in raiſ- 
ing the trunk. This is extremely neceſſary ; fince, in 
the deflections of the ſpine from a perpendicular 
bearing, the weight of the body ſoon inclines it 
which way we deſign ; whereas, in raiſing us erect, 
this great weight muſt be more than counteraCted. 
4- In calculating the force exerted by the muſcles 
which move the ſpine, we ſhould always make allow- 
ance for the action of the cartilages between the ver- 
tebræ, which, in every motion from an erect poſture, 
muſt be {ſtretched on one fide, and compreſſed on the 
other, to both which they reſiſt ; whereas, in raiſing 
the trunk, theſe cartilages aſſiſt by their ſprmgy force 
(1). 5. We are hence naturally led into the reaſon 

of 


(i) Galen de uſu part. lib. 12. cap. 12, 

(kt) Paaw de offb. par. 2. cap. 2. 

(7) Borelli de motu animal. pars 1. ſchol. ad propoſ. 38.— Pa- 
rent. Hiſtoire de Vacad. des ſciences, 1703. | 
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of our height of ſtature increaſing in the morning, 
and diminiſhing at night (n): for the intermediate 
cartilages of the vertebræ being preſſed all day long 
by the weight of our body, become more compa 
and thin in the evening; but when they are relieved 
from this preſſure in the night, they again expand 
themſelves to their former thickneſs ; and ſeeing the 
bulk of any part muſt vary according to the different 
diſtenſion or repletion of the veſſels compoling it, we 
may underſtand how we become taller after a plenti- 
ful meal, and decreaſe after faſting or evacuations 
(n). 6. From the different articulations of the bo- 
dies, and oblique proceſſes of the vertebræ, and the 
different ſtrength of the ligaments, it is plain, that 
they are formed ſo as to allow much larger motion 
forwards than backwards; this laſt being of much 
leſs uſe, and might be dangerous, by overſtretching 
the large blood- veſſels that are contiguous to the bo- 
dies of the vertebræ (o). 7. The intervertebral carti- 
lages ſhrivelling as they become more ſolid by age, is 
the cauſe why old people generally bow forwards, 
and cannot raiſe their bodies to ſuch an erect poſture 
as they had in their youth. 

The true vertebræ ſerve to give us an erect poſture 
to allow ſufficient and ſecure motion to the head, 
neck, and trunk of the body; and to ſupport and de- 
fend the bowels, and other ſoft parts. , 

At the ordinary time of birth, each vertebra con- 
ſiſts of three bony pieces, connected by cartilages; 
to wit, the body, which is not fully offified, and a 
Jong crooked bone on each fide ; on which we ſee a 
ſmall ſhare of the bony bridge, the oblique proceſſes 
compleat, the beginning tranſverſe proceſſes, and the 
oblique plate, but no ſpinal proceſſes ; ſo that the te- 
guments are in no danger of being hurt by the ſharp 
ends of thele ſpinal proceſſes, while a child is in its 


bended 


(n) Waſſe Philoſoph. tranſact. numb. 383. art. 1. 
() Abbe Fontenu Hiſtoire de Vacad. des ſciences, 1725. 
(0) Galen de uſu part, lib. 1. cap. 16. 
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bended poſture in the womb, nor while it is ſqueezed 
in the birth. | 

From this general mechaniſm of the ſpine, an ac- 
count is eaſily deduced of all the different preterna- 
tural curvatures which the ſpine is capable of : for if 
one or more vertebræ, or their cartilages, are of un- 


equal thickneſs in oppoſite ſides, the ſpine muſt be 


reclined over to the thinner fide ; which now ſuſtain- 
ing the greateſt ſhare of the weight, muſt till be 
more comprefled, conſequently hindered from extend- 
ing itſelf in proportion to the other fide, which, be- 
ing too much freed of its burden, has liberty to en- 


joy a luxuriant growth. The cauſes on which ſuch an 


inequality of thickneſs in different ſides of the ver- 
tebræ depends, may vary: for, either it may be owing 
to an over-diſtenſion of the veſſels of one ſide, and 
from thence a preternatural increaſe of the thickneſs 
of that part; or, which more commonly is the caſe, 
it may proceed from an obſtruction of the veſſels, by 


which the application of proper nouriſhment to the 


bony ſubſtance is hindered, whether that obſtruction 
depends on the faulty diſpoſition of the veſſels or fluids; 
or if it is produced by an unequal mechanical pref- ' 
ſure, occaſioned by a paralytic weakneſs of the muſ- 
cles and ligaments, or by a ſpaſmodic over-aCtiou of 
the muſcles. on any fide of the ſpine, or by people 
continuing long, or putting themſelves frequently into 
any poſture declining from the ereCt one: In all theſe 
caſes, one common effect follows, to wit, the vertebrae, 
or their cartilages, or both, turn thick on that fide 
where the veſſels are free, and remain thin on the o- 
ther ſide where the veſſels are ſtraitened or obſtructed. 
— Whenever any morbid curvature is thus made, a 
ſecond turn, but in an oppoſite direction to the former, 
muſt be ſormed ; both becauſe the muſcles on the 
convex fide of the ſpine being ſtretched, muſt have 
a ſtronger natural contraction to draw the parts to 
which their ends are fixed, and becauſe the patient 
makes efforts to keep the centre of gravity of the bo- 
dy perpendicular to its baſe, that the muſcles may be 
relieved 
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relieved from a conſtant violent contraCtile ſtate, which 
always creates uneaſineſs and pain. | 

When once we underſtand how theſe crooked ſpines 
are produced, there is little diſhculty in forming a 
juſt prognoſis ; and a proper method of cure may be 
eaſily contrived, which muſt vary as to the internal 
medicines, according to the different cauſes on which 
the diſeaſe depends. But one general indication muſt 
be purſued by ſurgeons ; which is, to counteraCt the 
bending force, by increaſing the compreſſion on the 
convex part of the curvature, and diminiſhing it on 
the concave ſide; the manner of executing which 
in particular caſes muſt be different, and requires a 
very accurate examination of the 8 
of the diſeaſe and patient. In many ſuch caſes, 
have ſound ſome ſimple directions, as to poſtures in 
which the patient's body ſhould be kept, of very great 
advantage. 

Though the true vertebræ agree in the general ſtrue- 
ture which I have hitherto deſcribed ; yet, becauſe of 
ſeveral ſpecialities proper to a particular number, the 
are commonly divided into three claſſes, viz. —_— 
dorſal, and lumbar. 

"The cervical (a) are the ſeven uppermoſt wertebre ; 
which are diſtinguiſhed from the reſt by theſe marks.— 
Their bodies are ſmaller and more ſolid than any others, 
and flatted on the fore-part, to make way for the &/6- 
fhagus ; or rather this flat figure is owing to the preſ- 
ſure of that pipe, and to the action of the /ongi coll: 
and anterior re: muſcles. —They are alſo flat behind, 
where ſmall proceſſes riſe, to which the internal liga- 
ments are fixed.—The upper ſurface of the body of 
each vertebra is made hollow, by a ſlanting thin pro 
ceſs which is raiſed on each ſide: The lower ſurface 
is alſo excavated, but in a different manner ; for here, 
the poſterior edge is raiſed a little, and the one before 
is produced a conſiderable way. —Hence we ſee how 
the cartilages between thoſe [ihe are firmly con- 
nected, and their articulations are ſecure. * 

Ee 
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The cartilages between theſe vertebræ are thick, e- 
ſpecially at their fore-part; which is one reaſon why 
the vertebre advance New as they deſcend, and 
have larger motion. 

The oblique procefſes of theſe bones of the neck 
more juſtly deſerve that name than thoſe of any other 
vertebræ. They are ſituated ſlanting ; the upper ones 
having their ſmooth and almoſt flat ſurfaces facing o- 
bliquely backwards and upwards, while the inferior 
oblique proceſſes have theſe ſurfaces facing obliquely 
forwards and downwards. 

The tranſverſe proceſſes of theſe vertebræ are fram- 


ed in a different manner from thoſe of any other 


bones of the ſpine : For, beſides the common tranſ- 
verſe proceſs riſing from between the oblique proceſ- 
ſes of each ſide, there is a ſecond one that comes out 


\ 8 from the ſide of the body of each vertebra; and theſe 


two proceſſes, after leaving a circular hole for the paſ- 
ſage of the cervical artery and vein, unite, and are 
conſiderably hollowed at their upper part, with riſing 
ſides, to protect the nerves that paſs in the hollow; 
and at laſt each ſide terminates in an obtuſe point, 
for the inſertion of muſcles. e 

The ſpinal proceſſes of theſe cervical bones ſtand 
a ſtraight backwards, are ſhorter than thoſe of 
any other vertebræ, and are forked or double at their 
ends; and hence allow a more convenient inſertion 
to muſcles. 

The thick cartilages between the bodies of theſe 
cervical vertebræ, the obliquity of their 04/1que proceſ- 
ſes, and the ſhortneſs and horizontal ſituation of their 
ſpinal proceſſes, all conſpire to allow them large mo- 
tion. | 

The holes between the bony croſs bridges, for the 
paſſage of the nerves from the /pina/ marrow, have 
their largeſt ſhare formed in the loweſt of the two 
vertebræ, to which they are common. 

So far moſt of the cervical vertebræ agree; but 
they have ſome particular differences, which oblige 
us to conſider them ſeparately, 2 

e 
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The firſt, from its uſe of ſupporting the head, has 
the name of atlas (a); and is alſo called epiirophea, 
from the motion it perſorms on the ſecond. 

The atlas, contrary to all the other vertebræ of the 
ſpine, has no body; but, inſtead of it, there is a bo- 
ny arch. —In the convex fore-part of which, a ſmall 
riſing appears, where the muſcult longi collt are inſert- 
ed; and, on each fide of this protuberance, a ſmall 
cavity may be obſerved, where the recti interni mino- 
res take their riſe. —The upper and lower parts of the 
arch are rough and unequal, where the ligaments that 
connect this vertebra to the os occipitts, and to the ſe- 
cond vertebra, are fixed. —The back-part of the arch 
is concave, ſmooth, and covered with a cartilage, in a 
recent ſubject, to receive the tooth- like proceſs of 
tie ſecond wertebra.—In a firſt vertebra, from which 
the ſecond has been ſeparated, this hollow makes the 
paſſage for the Hin marrow to ſeem much larger 
than it really is: On each fide of it a ſmall rough fi- 
nuolity may be remarked, where the ligaments going 
to the ſides of the.tooth-like proceſs of the following 
vertebra are faſtened ; and on each fide, a {mall rough 
protuberance and depreſſion is obſervable, where the 
tranſverfe ligament, which ſecures the tooth-like pro- 
ceſs in the ſinuoſity, is fixed, and hinders that pro- 
ceſs from injuring the medulla ſpinalis in the flections 
of the head. 

The atlas has as little ſpinal proceſs as body ; but, 
inſtead thereof, there is a large bony arch, that the 
muſcles which paſs over this vertebra at that place 
might not be hurt in extending the head. On the 
back and upper part of this arch there are two de- 
preſſions where the recti pstici minores take their riſe ; 
and at the lower part are two other ſinuoſities, into 
which the ligaments which connect this bone to the 
tollowing one are fixed. 

The ſuperior oblique proceſſes of this atlas are large, 
oblong, hollow, and more horizontal than in any other 
vertebra.— They riſe more in their external than inter- 


nal 
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nal brim; by which their articulations with the condyloid 
eſſes of the os occipitis are firmer. Under the ex- 
- ternal edge of each of theſe oblique proceſſes, is the 
Fe/ja or deep open channel, in which the vertebral ar- 
teries make the circular turn, as they are about to 
enter the great foramen of the occipital bone, and 
where the tenth pair of nerves goes out. In ſeveral 
bodies, I have ſeen this %% covered with bone.— 
The inferior oblique proceſſes extending from within 
outwards and downwards, are large, concave, and 
circular. So that this vertebra, contrary to the other 
ſix, receives the bones with which it is articulated 
both above and below. 

The tranſverſe proceſſes here are not much hollowed 
or forked, but are longer and larger than thoſe of any 
other vertebra of the neck, for the origin and inſertion 
of ſeveral muſcles; of which thoſe that ſerve to 
move this vertebra on the ſecond, have a conſiderable 
lever to aCt with, becauſe of the diſtance of their in- 
ſertion from the ax:s of revolution. 

The hole for the ſpinal marrow is larger in this 
than in any other vertebra, not only on account of 
the marrow being largeſt here, but alſo to prevent its 
being hurt by the motions of this vertebra on the ſe- 
cond one.— This large hole, and the long tranſverſe 
proceſſes, make this the broadeſt vertebra of the neck. 

The condyles of the os occipitis move forwards and 
backwards in the fuperior oblique proceſſes of this 
vertebra; but from the figure of the bones forming 
theſe joints, it appears, that very little motion can 

if here be allowed to either fide; and there muſt be 
| ſtill leſs circular motion. 


In new-born children, this vertebra has only the 
two lateral pieces ofhfied ; the arch, which it has at 
its fore-part inſtead of a body, being cartilaginous. 

The ſecond vertebra colli is called dentata, from the 
tooth-like proceſs on the upper part of its body. 
Some authors call it ep;#rophea, but improperly, ſince 
this deſignation is only applicable to the firſt, which 
moves on this as on an axis. Th 
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The body of this vertebra is ſomewhat of a pyra- 
midal figure, being large, and produced downwards, 
eſpecially at. its fore- ſide, to enter into a hollow of 
the vertebra below; while the upper part has a ſquare 
proceſs with a ſmall point ſtanding out from it. This 
it is that is imagined to reſemble a tooth (a), and 
has given name to the wvertebra.—The fide of this 
proceſs, on which the hollow of the antecior arch of 
the firſt vertebra plays, is convex, fmooth, and cover- 
ed with a cartilage; and it 1s of the ſame form be- 
hind, for the ligament, which is extended tranſverſe- 
ly from one rough protuberance of the firſt vertebra 
to the other, and is cartilaginous in the middle, to 
move on it.—A ligament likewife goes out in an ob- 
lique tranſverſe direction, from each ſide of the pro- 
ceſſus dentatus, to be fixed at its other end to the firſt 
vertebra, and to the occipital bone: And another li- 
gament riſes up from near the point of the proceſs to 
the os 0cc1p1t2s. 

The ſuperior oblique procefles of this vertebra den- 
tata are large, circular, very nearly in an horizontal 
poſition, and ſlightly convex, to be adapted to the 
inferior oblique proceſſes of the firſt vertebra.—A 
moveable cartilage is ſaid by ſome authors to be in- 
terpoſed between theſe oblique proceſſes of the firſt 
and ſecond vertebra; but I could never find it. — 
The inferior oblique proceſſes of this vertebra dentata 
anſwer exactly to the deſcription given of thoſe com- 
mon to all the cervical vertebræ. 

The tranſverſe proceſſes. of the vertebra dentata are 
ſhort, very little hollowed at their upper part, and. 
not forked at their ends; and the canals through 
which the cervical arteries paſs, are reflected out- 
wards about the middle ſubitance of each proceſs; 
ſo that the courſe of theſe veſſels may be directed to- 
wards the tranſverfe proceſſes of the firſt vertebra. 
Had this curvature of the arteries been made in a 
part ſo moveable as the neck is, while they were not 
defended by a bone, and fixed to that bone, ſcarce a 
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motion could have been performed without the ut- 
moſt hazard of compreſſion, and a ſtop put to the 
courſe of the liquids, with all its train of bad conſe- 
quences. Hence we obſerve this ſame mechaniſm 
ſeveral times made uſe of, when there is any occa- 
ſion for a ſudden curvature of a large artery. This 
1s the third remarkable inſtance of it we have ſeen. 
The firſt was the paſſage of the carotids through the 
temporal bones; and the ſecond was that lately de- 
{cribed in the vertebral arteries, turning round the 
oblique proceſſes of the firſt vertebra, to come at the 
great hole of the occipital bone. 

'The ſpinal proceſs of this vertebra dentata is thick, 
ſtrong, and thort, ro give ſufficient origin to the 
muſculi recti majores, and obliqui inferiores, and to pre— 
vent the contulion of theſe and other muſcles in pull- 
ing the head back. | 

This ſecond vertebra conſiſts, at the birth, of four 
bony pieces: For, beſides the three which I already 
mentioned as common to all the vertebra, the tooth- 
like proceſs of this bone is begun at this time to be 
ailiſied in its middle, and is joined as an appendix to 
the body of the bone.—Leſt this appendix be bend- 
ed or difplaced, nurſes ovght to keep the heads of 
new-born children from falling too far backwards by 

flay-bands, or ſome ſuch means, till the muſcles at- 
tain ſtrength ſulhcient to prevent that dangerous mo- 
tion. 8 

When we are acquainted with the ſtructure and 
articulations of the firſt and ſecond wertebre, and 
know exactly the ſtrength and connection of their 
ligaments, there is no difficulty in underſtanding the 
motions that are performed upon or by the firſt; 
though this ſubject was formerly matter of hot dit- 
pute among ſome of the greateſt anatomiſts (5). It 
is none of my purpoſe at preſent to enter into a de- 
tail of the reaſons advanced by either party; but to 
explain the fact, as any one may fee it, who will re- 
move the muſcles, which, in a recent ſubject, TE 
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the view of theſe two joints, and then will turn the 
head into all the different poſitions it is capable of. 
The head may then be ſeen to move forwards and 
backwards on the firſt vertebra, as was already ſaid, 
while the at/as performs the circumgyratis upon the 
ſecond vertebra ; the inferior oblique proceſles of the 
ſirſt vertebra thuffling eaſily in a circular way on the 
ſuperior oblique proceſſes of the ſecond, and its bo- 
dy or anterior arch having a rotation on the tooth- 
like proceſs, by which the perpendicular ligament 
that is ſent from the point of the tooth- like proceſs 
to the occipital bone is twiſted, while the lateral li- 
gaments, that fix the E dentatus to the ſides of 
the firſt vertebra, and to the os occiprtis, are very dif- 
ferently affected; for the one upon the fide towards 
which the face is turned by the circumgyratio, is 
much ſhortened and lax, while the oppoſite one is 
ſtretched and made tenſe, and, yielding at laſt no 
more, prevents the head ſrom turning any, farther: 
round on this axis. So that theſe lateral ligaments - 
are the proper moderators of the circumgyratis of the 
head here, which muſt be larger or ſmaller, as theſe 
ligaments are weaker or ſtronger, longer or ſhorter, 
and more or leſs capable of being ſtretched. —Beſides 
the revolution on this axzs, the firſt vertebra can 
move a ſmall way to either ſide; but is prevented 
from moving backwards and forwards, by its ante- 
rior arch, and by the croſs ligament, which are both 
cloſely applied to the tooth-like proceſs. Motion for- 
wards here, would have been of very bad conſe- 
quence, as it would have brought the beginmi 

the /pinal marrow upon the point of the tooth- like 
proceſs. 

The rotatory motion of the head is of great uſe to- 
us on many accounts, by allowing us to apply quick- 
ly our organs of the ſenſes to objects: And the axis: 
of rotation was altogether proper to be at this place; 
for, if it had been at a greater diſtance from the 
head, the weight of the head, if it had at any time: 
been removed from a perpendicular bearing to the: 
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ſmall very moveable joint, and thereby had acquired 
a long lever, would have broke the ligaments at every 
turn inconliderately performed; or theſe ligaments 
muſt have been formed much ſtronger than could 
have been connected to ſuch ſmall bones. Neither 
could this circular motion be performed on the firſt 
vertebra without danger, becauſe the immoveable 
part of the medulla oblongata is ſo near, as at each 
large turn, the beginning of the /pina/ marrow would 
have been in danger of being twiſted, and of ſuffer- 
ing by the compreſſion this would have made on its 
tender fibrils. 

It is neceſſary to obſerve, that the /ateral or mode- 
rator ligaments confine ſo much the motion of the 
firſt vertebra upon the ſecond, that, though this joint 
may ſerve us on ſeveral occaſions, yet we are often 
obliged to turn our faces farther round, than could 
be done by this joint alone, without the greateſt 
danger of twiſting the ſpinal marrow too much, and 
alſo of luxating the oblique proceſſes ; therefore, in 
large turns of this kind, the rotation is aſſiſted by all 
the vertebre of the neck and loins; and if this 1s not 
ſufficient, we employ moſt of the joints of the lower 
extremities —This combination of a great many 


Joints towards the performance of one motion, is al- 


ſo to be obſerved in ſeveral other parts of the body; 
notwithſtanding ſuch motions being generally ſaid to 
be performed by ſome ſingle joint only 

The third vertebra of the neck is by ſome called 
axis; but this name is applied to at with much leſs 
reaſon than to the ſecond.— This third, and the three 
below, have nothing particular in their ſtructure ; 
but all their parts come under the general deſcription 
formerly given, each of them being larger as they 
deſcend. | 

The ſeventh (c) vertebra of the neck is near to the 
form of thoſe of the back, having the upper and 
lower ſurfaces of its body leſs hollow than the o- 
thers:. The oblique proceſſes are more perpendicu- 

| lar; 
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lar ;—neither ſpinal nor tranſverſe proceſſes are fork- 
ed.—This ſeventh and the ſixth vertebra of the neck 
have the hole in each of their tranſverſe procefles 
more frequently divided by a ſmall croſs bridge, that 
goes between the cervical vein and artery, than any 
of the other vertebre. | 

The twelve dor/al (d) may be diſtinguiſhed from 
the other vertebræ of the ſpine by the following 
marks. | 

Their bodies are of a middle ſize, betwixt thoſe of 
the neck and loins ;—they are more convex before 
than either of the other two forts; and are flatted 
laterally by the preſſure of the ribs, which are inſert- 
ed into ſmall cavities formed in their ſides. This 
flatting on their ſides, which makes the figure of 
theſe vertebre almoſt an half oval, is of good uſe; as 
it affords a firm articulation to the ribs, allows the 
trachea arteria to divide at a ſmall angle, and the o- 
ther large veſſels to run ſecure from the action of the 
vital organs.—Theſe bodies are more concave behind 
than any of the other two claſſes.— Their upper and 
lower ſurfaces are horizontal. | 

The cartilages interpoſed between the bodies of 
theſe vertebræ are thinner than in any other of the 
true vertebrae; and contribute to the concavity of 
the ſpine in the thorax, by being thinneſt at their 
fore-part. 

The eblique proceſſes are placed almoſt perpendicu- 
lar; the upper ones flanting but a little forwards, 
and the lower ones ſlanting as much backwards.— — 
They have not as much convexity or concavity as is 
worth remarking.—Between the oblique proceſſes of 
oppolite ſides, ſeveral ſharp proceſſes ſtand out from 
the upper and lower parts of the plates which join to 
form the ſpinal proceſs; into theſe ſharp proceſſes 
ſtrong ligaments are fixed, for connecting the ver- 


tebræ. 
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The tranſverſe proceſſes of the dor/al vertebrae are 
long, thicker at their ends than in the middle, and- 
turned obliquely backwards; which may be owing 
to the preſſure of the ribs, the tubercles of which are 
inſerted into a depreſſion near the end of theſe pro- 
ceſſes. 

The ſpinal proceſſes are long, ſmall-pointed, and 
ſloping downwards and backwards; from their up- 
per and back-part a ridge riſes, which is received by 
a ſmall channel in the fore-part of the ſpinal pro- 
ceſs immediately above, which is here connected to it 
by a ligament. 

The conduit of the /pina/ marrow is here more cir- 
cular, but, correſponding to the ſize of that cord, is 
ſmaller than in any of the other vertebrae, and a larger 
ſhare of the holes in the bony bridges, for the tranſ- 
miſſion of the nerves, is formed in the vertebra above, 
than in the one below. 

The connection of the dorſal vertebrae to the ribs, 
the thinneſs of their cartilages, the erect ſituation of 
the oblique proceſſes, the length, ſloping, and con- 
neCtion of the ſpinal proceſſes, all contribute to re- 
ſtrain theſe vertebrae from much motion, which 
might diſturb the actions of the heart and lungs ; 
and, in conſequence of the little motion allowed 
here; the intervertebral” cartilages ſooner ſhrivel, by 
becoming more ſolid : And therefore, the firſt re- 

markable curvature of the ſpine obſerved, as people 
advance to old. age, is in the leaſt-ſtretched vertebrae 
of the back; or old people firſt become round- 
ſhouldered. 

The bodies of the four uppermoſt dorſal vertebræ 
deviate from the-rule of the vertebre becoming larger 
as they deſcend ;. for the firſt of the four is the lar- 

eſt, and the other three below gradually become 
maller, to allow the trachea and — veſſels to di- 
vide at ſmaller angles. 

The two uppermoſt vertebræ of the back, inſtead 
of being very prominent forwards, are flatted by the 
action of the muſculi longi colli and recti majores, RY 

The 
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The proportional ſize of the two little depreſſions 
in the body of each vertebra, for receiving the heads 
of the ribs, ſeems to vary in the following manner; 
the depreſſion on the upper edge of each vertebra de- 
creaſes as far down as the fourth, and after that in- 
creaſes. 

The tranſverſe proceſſes are longer in each lower 
vertebra to the ſeventh or eighth, with their ſmooth 
ſurſaces, for the tubercles of the ribs, facing gradu- 
ally more downwards; but afterwards as they deſcend 
they become ſhorter, and the ſmooth ſurfaces are di- 
rected more upwards. 

The ſpinous proceſſes of the vertebræ of the back 
become gradually longer and more ſlanting from the 
firſt, as far down as the eighth or ninth vertebra ; 
from which they manifeſtly turn ſhorter and more 
erect. 

The firſt (/) vertebra, beſides an oblong hollow in 
its lower edge, that aſſiſts in forming the cavity 
wherein the ſecond rib 1s received, has the whole ca- 
vity for the head of the firſt rib formed in it. 

The ſecond has the name of axi//ary (g), without 
any thing particular in its ſtructure. | 

The eleventh (Y) often has the whole cavity for the 
eleventh rib in its body, and wants the ſmooth ſur- 
face on each tranſverſe proceſs. 

The twelfth (i) always receives the whole head of 
the laſt rib, and has no ſmooth ſurface on its tranſ- 
verſe proceſſes, which are very ſhort.— The ſmooth 
ſurfaces of its inferior oblique proceſſes face outwards 
as the /umbar do —And we may ſay, in general, that 
the upper vertebræ of the back loſe gradually their 
reſemblance to thoſe of the neck, and the lower ones 
come nearer to the figure of the /umbar. 

The articulation of the vertebre of the back with 
the ribs, {hall be more particularly conſidered, after 
the ribs are deſcribed. Only it may be proper now 
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to remark, that the ligaments which ſerve that arti- 
culation aſſiſt in —— the vertebræ. | 

The loweſt order of the true vertebræ is the lum- 
bar (+), Which are five bones, that may be diſtinguiſh- 
ed from any others by theſe marks: 1. Their bodies, 
though of a circular form at their fore-part, are 
ſomewhat oblong from one fide to the other ; which 
may be occaſioned by the preſſure of the large veſſels, 
the aorta and cava, and of the viſcera. The eprphyſes 
on their edges are larger, and therefore the upper 
and lower ſurfaces of their bodies are more concave 
than in the vertebræ of the back. 2. The cartilages 
between theſe vertebræ are much the thickeſt of any, 
and render the ſpine convex within the abdomen, by 
their greateſt thickneſs being at their fore-part. 3. The 
oblique proceſſes are ſtrong and deep; thoſe in oppo- 
fite ſides being almoſt placed in parallel planes; the 
ſuperior, which are concave, facing inwards, and 
the convex inferior ones facing outwards : and there- 
fore each of theſe vertebræ receives the one above it, 
and is received by the one below; which is not ſo e- 
vident in the other two claſſes already deſcribed. 
4. Their tranſverſe proceſſes are fmall, long, and al- 
moſt erect, for allowing large motion to each bone, 
and ſufficient inſertion to muſcles, and for ſupporting 
and defending the internal parts. 5. Betwixt the 
roots of the ſuperior oblique and not a proceſſes, 
a ſmall protuberance may be obſerved, where ſome 
of the muſcles that raiſe the trunk of the body are 
inſerted. 6. Their ſpinal proceſſes are ſtrong, ſtraight, 
and horizontal, with broad flat ſides, and a narrow 
edge above and below; this laſt being depreſſed on 
each fide by muſcles. And at the root of theſe 
edges, we ſee rough furfaces for fixing the ligaments. 
7. The canal for the numerous cords, called cauda 
equina, into which the ſpinal marrow divides, is ra- 
ther larger in theſe bones than what contains that 
marrow in the vertebræ of the back. 8. The holes 
for the paſſage of the nerves are more equally form- 
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ed out of both the contiguous vertebre than in the 
other claſſes; the upper one furniſhes however the 
larger ſhare of each hole. 

The thick cartilages between theſe /umbar vertebræ, 
their deep oblique proceſſes, and their erect ſpinal 
proceſſes, are all fit for allowing large motion; — 
it is not ſo great as what is performed in the neck; 
which appears from comparing the arches which the 
head deſcribes when moving on the neck, or the loins 
only. 

The lumbar vertebræ as they deſcend, have their 
oblique proceſſes at a greater diſtance from each o- 
ther, and facing more backwards and forwards. 

Both tranſverſe and ſpinal proceſſes of the middle- 
moſt vertebre of the loins are longeſt and thickeſt; 
in the vertebræ above and below they are leſs : So 
that theſe proceſſes of the firſt (/) and fifth () are 
the leaſt, to prevent their ſtriking on the ribs or oz 
#ium, or their bruiſing the muſcles in the motions of 
the ſpine. 

The pipes round the edges of the bodies of the 
lumbar vertebre ate molt raiſed in the two loweſt, 
which conſequently make them appear hollower in 
the middle than the others are. 

The body of the fifth vertebra is rather thinner 
than that of the fourth. — The ſpinal proceſs of this 
fifth is ſmaller, and the oblique proceſſes face more 
backwards and forwards than in any other /umbar 
vertebra. 

After conſidering the ſtructure of the particular 
vertebræ, and their mutual connection, we may ob- 
ſerve a ſolicitous care taken that they ſhall not be 
disjoined, but with great difficulty; for beſides being 
connected by ſtrong ligaments proportioned to the 
forces which are to be reſiſted, their bodies either en- 
ter ſo into each other, as to prevent their being diſ- 
placed any way, as in the vertebrae of the neck; or 
they are propped on all ſides, as theſe of the back are 


by 
OO Negpiryg, renalis. 
In) Ac, fulciens, 


144 Or TR SKELETON, 


by the ribs; or their ſurfaces of contact are ſo broad, 
as to render the ſeparation almoſt, impraCticable, as 
in the /oins ; while the depth and articulation of the 
oblique proceſſes are exactly . proportioned to the 
quantity of motion which the other parts of the 
bones allow, or the muſcles can perform: Yet, as 
theſe oblique proceſſes are ſmall, and therefore not 
capable of ſo ſecure a conjunction, as the larger bo- 
dies, they may ſooner yield to a disjoining force; but 
then their diſlocation is not of near ſo bad conſe- 
quence as the ſeparation of the bodies would be. 
For, by the oblique proceſſes being diſlocated, the 
muſcles, ligaments, and ina! marrow, are indeed 
ſtretched ; but this marrow muſt be compreſſed, or 
entirely deſtroyed, when the body of the vertebra is 
removed out of its place. 

The FALSE VERTEBRA. compoſe the under 
pyramid of the ſpine. They are diſtinguifhed from 
the bones already deſcribed juſtly enough by this epi- 
thet of falſe; becauſe though each bone into which 
they can be divided in young people, reſembles the 
true vertebrae in figure, yet none of them contribute 
to the motion of the trunk of the body; they being 
intimately united to each other in adults, except at 
the lower part, where they are moveable; whence 
they are commonly divided into two bones, os ſacrum 
and coccygis. 

OS SACRUM (n), is ſo called, from being offered 
in ſacrifice by the ancients, or rather becauſe of its 
largeneſs in reſpect of the other vertebrae. This 
bone is of an irregular triangular ſhape, broad above, 
narrow below, convex behind, for the advantageous 
origin of the muſcles that move the /pine and thigh 
backwards; and concave behind, for enlarging the 

cavity of the pelvis. — Four tranſverſe lines, of a co- 
lour different from the reſt of the bone which are 
ſeen on its fore-part, are the marks of diviſion of = 
ve 
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five different bones of which it conſiſts in young per- 
ſons. 

The fore-part of the os ſacrum, analogous to the 
bodies of the true vertebrae, is ſmooth and flat, to al- 
low a larger ſpace for the contained bowels, without 
any danger of hurting them; or this flat figure may 
be owing to the equal preſſure of theſe bowels, par- 
ticularly of the laſt gut. —The back-part of it is al- 
moſt ſtraight, without ſo large a cavity as the verte- 
bras have; becauſe the ſpinal marrow, now ſeparated 
into tle cauda equina, is ſmall.—The bridges between 
the bodies and proceſſes of this bone, are much 
thicker, and in proportion ſhorter, than in the former 
claſs of bones. — The ſtrength of theſe croſs bridges 
is very remarkable ip the three upper bones, and is 
well proportioned to the incumbent weight of the 
trunk of the body, which theſe bridges ſuſtain in a 
tranſverſe, conſequently an unfavourable ſituation, 
when the body is erect.“ 

There are only two oblique proceſſes of the os ſa- 
crum; one ſtanding out on each fide from the upper 
part of the firſt bone. — Their plain erect ſurfaces 
face backwards, and are articulated with the inferior 
oblique proceſſes of the laſt vertebra of the loins, to 
which each of thefe proceſſes is connected by a ſtrong 
ligament, which riſes from a ſcabrous cavity round 
their roots, where mucilaginous glands are alſo lodg- 
ed.—Inſtead of the other oblique proceſſes of this 
bone, four rough tubercles are to be ſeen on each 
fide of its ſurface behind, from which the muſculus 
ſacer has its origin. f 

The tranſverſe proceſſes here are all grown toge- 
ther into one large ſtrong oblong proceſs on each 
ſide, which, ſo far as it anſwers to the firſt three 
bones, is very thick, and divided into two irregular 
cavities, by a long perpendicular ridge.—The fore- 
moſt of the two cavities has commonly a thin carti- 
laginous ſkin covering it in the recent ſubject, and is 
adapted to the unequal protuberance of the os i/ium ; 
and a ſtrong ligament connects the 8 of 
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theſe ſurfaces of the two bones.—The cavity behind 
is divided by a tranſverſe ridge into two, where ſtrong 
ligamentous ſtrings that go from this bone to the os 
tum, with a cellular ſubſtance containing mucus, are 
lodged. 

'The tranſverſe proceſſes of the two laſt bones of 
the os ſacrum are much ſmaller than the former.—At 
their back-part, near their edge, a knob and oblong 
flat ſui face give riſe to two ſtrong ligaments which 
are extended to the os i/chium ; and are therefore call- 
ed ſacro- ſcialic. 

The ſpinal proceſſes of the three uppermoſt bones 
of the os ſacrum appear ſhort, ſharp, and almoſt erect, 
while the two lower ones are open behind; and ſome- 
times a little knob is to be ſeen on the fourth, though 
generally it 1s bifurcated, without the two legs meet- 
ing into a ſpine; in which condition alſo the firſt is 
often ro be ſeen; and ſometimes none of them meet, 
but leave a fenus, or rather ſeſſu, inſtead of a canal (). 
The muſculus latifſimus and longiſſimus doiſi, ſacro- lum 
baits and glutaeus maximus, have part of their origins 
from theſe ſpinal proceſſes. 

'The canal between the bodies and proceſſes of this 
bone, for the cauda equina, is triangular; and be- 
comes ſmaller as it deſcends, as the cauda allo does. 
Below the third bone, this paſſage is no more a com- 
plete bony canal, but is open behind; and is only there 
defended by a ſtrong ligamentous membrane ſtretched 
over it, which, with the muſcles that cover it, and 
are very prominent on each fide, is a ſufficient de- 
fence for the bundle of nerves within. 

At the root of each oblique proceſs of this bone, 
the notch is conſpicuous, by which, and ſuch another 
in the laſt vertebra of the loins, a paſſage is left for 
the twenty-fourth ſpinal nerve; and, in viewing the 
os ſacrum, either before or behind, four large holes 
appear in each fide, in much the ſame height, as 
where'the marks of the union of its ſeveral bones re- 
main. Some of the largeſt nerves of the body paſs 
| through 


(e) Verheyen Anat. tract. 5. cap. 9.— Sue Trad. d'oſteol. p. 127- 


hind 
rong 
le OS 
z Are 


es of 
—At 
long 
hich 
call- 


Ones 
rect, 
me- 
»ugh 
1ect= 
ſt is 
get, 
9.— 
lum 
igins 


this 
be- 
28.— 
com- 
there 
ched 

and 
t de- 


bone, 
other 
t for 
the 
holes 
a 
8 re- 
paſs 
ough 
127. 


or Tus S kK ELE TON. 147 


through the anterior holes; and ſuperficial grooves run- 
ning outwards from them in diſferent directions, ſhew 
the courſe of theſe nerves. From the intervals of 
theſe grooves, the pyriformis muſcle chiefly rifes.— 
'The holes in the back-part of the bone are covered 
by membranes which allow ſmall netves to pals 
through them.-—Che two uppermoſt of theſe holes, 
eſpecially on the fore-ſide, are the largeſt; and as the 
bone deſcends, the holes turn ſmaller. Sometimes a 
notch is only formed at the lower part in each fide of 
this bone; and in other ſubjects there is a hole com- 
mon to it and the os coccygis, through which the 
twenty-ninth pair of ſpinal nerves paſſes; and fre— 
quently a bony bridge is formed on the back-part of 
each fide by a procets ſent up from the back-part of 
the 6s ceccygis, and joined to the little knobs which 
the laſt bone of the os /acrum has inftcad of a fpinal 
proceſs. Under this bridge or jugum, the twenty- 
ninth pair of ſpinal nerves runs in its courſe to the 
common holes juſt now deſcribed. 

The upper part of the body of the firſt bone re- 
ſembles the vertebrae of the loins ; but the ſmall fifth 
bone is oblong tranſverſely, and hollow in the middle 
of its lower ſurface. 

The ſubftance of the os facrum is very ſpongy, 
without any conſiderable ſolid external plates, and is 
lighter proportionally to its bulk than any other bone 
in the body; but is ſecured from injuries by the thick 
muſcles that cover it behind, and by the ſtrong liga- 
mentous membranes that cloſely adhere to it.—As 
this is one of the moſt remarkable inſtances of this 
ſort of defence afforded a ſoft weak bone, we may 
make the general obſervation, 'That, where-ever we 
meet with tuch a bone, one or other, or both theſe 
defences are made uſe of, the firſt to ward off in- 
—_— and the ſecond to keep the ſubſtance of the 

ne from yielding too eaſily. 

This bone is articulated above to the laſt vert. bra 
of the loins, in the manner that the mbar vertelrae 
are joined; and therefore the ſane motions may be per- 
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formed here.—The articulation of the lower part of 
the os /acrum to the os coccygis, ſeems well enough ad- 
apted for allowing conſiderable motion to this laſt 
bone, was it not much confined by ligaments. La— 
terally, the os facrum is joined to the 9a ilium by an 
immoveable /ynchondrg/;s, or what almoſt deſerves the 
name of a ſuture; for the cartilaginous cruſt on the 
ſurface of the bones is very thin, and both their ſur- 
faces are ſo ſcabrous and unequal, as to be indented 
into each other: which makes tuch a ſtrong connec- 
tion, that great force 1s required to ſeparate them, 
after all the muſcles and ligaments are cut.,—Fre- 
quently the two bones grow together in old ſubjects, 

The uſes of the os facrum are, to ſerve as the com- 
mon baſe and ſupport of the trunk of the body, to 
guard the nerves procceding from the end of the ſpi- 
nal marrow, to defend the back-part of the pelvis, 
and to afford ſufficient origin to the muſcles which 
move the trunk and thigh. | 

The bones that compoſe the os ſacrum of infants, 
have their bodies ſeparated from each other by a thick 
cartilage; and, in the ſame manner as the 7rue ver- 
tebrae, each of them conſiſts of a body and two la- 
teral plates, connected together by cartilages; the 
ends of the plates ſeldom being contiguous behind. 

OS COCCYGIS (a), or rump-bone, is that trian- 
gular chain of bones depending from the os ſacrum; 
each bone becoming ſmaller as they deſcend, till the 
laſt ends almoſt in a point. The os coccygis is convex 
behind, and concave: before; from which crooked 
pyramidal figure, which was thought to reſemble a 
cuckoo's beak, it has got its name. 

This bone conſiſts of four pieces in people of mid- 
dle age: In children, very near the whole of it is car- 
tilage: In old ſubjects, all the bones are united, and 
become frequently one continued bone with the « 
aC Us 

The higheſt of the four bones is the largeſt, with 
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of the os ſacrum ; which enlargement ſhould, in my 
opinion, ſerve as a diſtinguiſhing mark to fix the 
limits of either bone; and therefore ſhould take away 
all diſpute about reckoning the number of bones, 
of which one or other of theſe two parts of the fal/e 
vertebrae, is compoſed ; which diſpute muſt ftill be 
kept up, ſo long as the numbering five or ſix bones 
in the os /acrum depends upon the uncertain accident 
of this broad-ſhouldered little bone being united to 
or ſeparated from it. Che upper ſurface of this bone 
is a little hollow.—From the back of that bulbous 
part called its folders, a proceſs often riſes up on 
each ſide, to join with the bifurcated ſpine of the 
ſourth and fifth bones of the os ſacrum, to form the 
bony bridge mentioned in the deſcription of the e- 
/acrum,—Sometimes theſe ſhoulders are joined to the 


ſides of the fifth bone of the os ſacrum, to form the 


hole in each ſide common to theſe two bones, for the 
E of the twenty ninth pair of ſpinal nerves.— 
mmediately below the ſhoulders ot the os coccygis, a 
notch may bs remarked in each fide, where the thir- 
tieth pair of the ſpinal nerves paſſes. —The lower end 
of this bone is formed into a ſmall head, which very 
oſten is hollow in the middle. 

The three lower bones gradually become ſmaller, 
and are ſpongy ; but are ſtrengthened by a ſtrong liga- 
ment which covers and connects them. — Their ends, 
by which they are articulated, are formed in the ſame 
manner as thoſe of the firſt bone are. 

Between each of theſe four bones of young ſub- 
jects, a cartilage is interpoſed ; therefore their articul- 
ation is analogous to that of the bodies of the ver- 
tebrae of the neck: For, as has been above remark- 
ed, the lower end of the os ſacrum, and of each of 
the three ſuperior bones of the os coccygrs, has a ſmall 
depreſſion in the middle; and the upper part of all 
the bones of the os ceccygis is a little concave, and 
conſequently the interpoſed cartilages are thickeſt in 
the middle, to fill up both, cavitics; by which they 
connect the bones more firmly.—When the cartilages 
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oſſify, the upper end of each bone is formed into a 
cavity, exactly adapted to the protuberant lower end 
of the bone immediately above. From this fort of 
articulation, it is evident, that, unleſs when theſe 
bones grow together, all of them are capable of mo- 
tion; of which, the firſt and fecond, eſpecially this 
laſt, enjoys the largeſt ſhare. 

The lower end of the fourth bone terminates in a 
rough point, to which a cartilage is appended. 

Jo the ſides of theſe bones of the os coccygis, the 
coccyg aei muſcles (b), and part of the /evatores ani, 
and of the g/utaei maximi, are fixed. 

'The ſubſtance of theſe bones is very ſpongy, and 
in children cartilaginous; there being only a part of 
the firſt bone oſſiſied in a new-born infant.—Since 
therefore the inteſtinum rectum of children is not ſo 
firmly ſupported as it is in adults, this may be one 
reaſon why they are more ſubjeCt to a procidentia ant 
than old people (c). 

From the deſcription of this bone, we ſee how lit- 
tle it reſembles the vertebrae; fince it ſeldom has 
proceſſes, never has any cavity for the /pina/ marrow, 
nor holes for the paſſage of nerves.—lts connection 
hinders it to be moved to either fide; and its motion 
backwards and forwards is much confined : Yet as 
its ligaments can be ſtretched by a conſiderable force, 
it is a great advantage in the excretion of the foeces 
alvinae, and much more in child-bearing, that this 
bone ſhould remain moveable : and the right manage- 
ment of it, in delivering women, may of great 
benefit to them (d).— he mobility of the os coccygis 
diminiſhing as people advance in age, eſpecially when 
its ligaments and cartilages have not been kept flex- 
ible by being ſtretched, is probably one reaſon why 
the women, who are old maids before they marry, 
have generally hard labour in child-bed. 1 

Q 


(3) Douglas, Myograph. chap. 40.—Euſtach, tab. 36. No. 45. 20. 
(c) Spigel. de humani corp. fabric. lib. 2. cap. 22.—Paaw, de 
oſſib. par. 2. cap. 3. 


(d) Paaw, biÞ,—Devcater, Operat, chirurg. cap. 27 * 
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The os coccygis ſerves to ſuſtain the inteſtinum rec- 
tum; and, in order to perform this office more effec- 
tually, it is made to turn with a curve forwards z by 
which alſo the bone itſelf, as well as the muſcles and 
teguments, is preſerved from any injury, when we 
ſit with our body reclined back. 

The ſecond part of the trunk of the ſkeleton, the 
PELVIS, is the cylindrical cavity at the lower part 
of the abdomen, formed by the os facrum, os coccypgisy 
and ofa innominata ; which laſt therefore fall now in 
courle to be examined. 

Though the name of OSSA INNOMINATA (e) 
contiibutes nothing to the knowledge of their fitu- 
ation, ſtruCture or office; yet they have been ſo long 
and univerſally known by it, that there is no occaſion 
for changing it. —They are two large broad bones, 
- which form the fore-part and ſides of the pelvis, and 
the lower part of the ſides of the abdomen.—In child- 
ren each of theſe bones is evidently divided into three; 
which are afterwards fo intimately united, that ſcarce 
the leaſt mark of their former ſeparation remains : 
This notwithſtanding, they are deſcribed as conſiſt- 
ing each of three bones, to wit, the os ilium, iſchium, 
and pubis; which I ſhall firſt deſcribe ſeparately, and 
then ſhall conſider what is common to any two of 
them, or to all the three. 

OS ILIUM (f), or haunch-bone, is ſituated higheſt 
of the three, and reaches as far down as one third 
of the great cavity into which the head of the thigh- 
bone is received. 

The external fide of this bone is unequally convex, 
and is called its darum ;—the internal concave ſur- 
face is by ſome (but improperly) named its a. The 
ſemicircular edge at the higheſt part of this bone, 
which is tipped with a cartilage in the recent ſubject, 
is named the /þine, into which the external or deſcen- 
ding oblique muſcle of the abdomen is inſerted ; and 
from it the internal aſcending oblique and the tranſ- 

verſe 


(e) Breacoy, a pocpuciicy facro conjuncta. 
H Anyoror, xiviar, fraphium, lumbare, clunium, clavium, anchats. 
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verſe muſcles of the belly, with the g/uteus maximuz, 
guadratus lumborum, and lat iſſimus dorſi, have their o- 
rigin. Some (a) are of opinion, that it is only the 
tendinous cruſt of all theſe muſcles, and not a carti- 
lage, as commonly alledged, that covers this bony 
edge.—The ends of the ſpine are more prominent 
than the ſurface of the bone below them; therefore 
are reckoned proceſſes. —From the anterior ſpinal pro- 
ceſs, the ſartorius and faſcialis muſcles have their riſe, 
and the outer end of the doubled tendon of the ex- 
ternal oblique muſcle of the abdomen, commonly call- 
ed Fallopiuss or Poupart's ligament, is fixed to jit.— 
The inſide of the poſterior ſpinal proceſs, and of part 
of the ſpine forward from that, is made flat and 
rough where the /acro-/umbalis and /ongi//imis dorf 
rife; and to its outſide ligaments, extended to the os 


facrum and tranſverſe proceſſes of the fifth and fourth 


vertebrae of the loins, are fixed (b).,—Below the an- 
terior ſpinal proceſs another protuberance ſtands out, 
which, by its ſituation, may be diſtinguiſhed from 
the former, by adding the epithet of inferior, where 
the muſculus rectus tibiae has its origin (c).—Betwixt 
theſe two anterior proceſſes the bone is hollowed 
where the beginning of the ſartorivs muſcle is lodg- 
ed.—Below the poſterior ſpinal proceſs, a ſecond 
protuberance of the edge of this bone is in like man- 


ner obſervable, which is cloſely applied to the os /a- 


erum. Under this laſt proceſs a conſiderable large 
niche is obſervable in the os ilium; between the 
ſides of which and the ſtrong ligament that is ſtretched 
over from the os a to the ſharp- pointed proceſs of 
the os iſchium of the recent ſubject, a large hole is 
formed, through which the muſculus pyrifor mis the 
great ſciatic nerve, and the poſterior crural veſſels 


paſs, and are protected from compreſſion. * 
The external broad ſide or dor/um of the os ilium is 
: a little 


(a) Winſlow, Expoſition anatomique du corps humain, traité des 
ds frais, $ 96. | 

(b) Weitbrecht, Syndeſmolog. ſect. 4. § 39. 40. 46. 47. 
(e) Baker, Curſ. oſteolog. demonſtr. 3. 
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a little hollow towards the fore- part; farther back it 
is as much raiſed ; then is conſiderably concave ; and, 
laſtly, it is convex. Theſe inequalities are occaſion- 
ed by the actions of the muſcles that are ſituated on 
this ſurface. From behind the uppermoſt of the two 
anterior ſpinal proceſſes, in ſuch bones as are ſtrong- 
ly marked by the muſcles, a ſemicircular ridge is ex- 
tended to the hollow paſſage of the ſciatic nerve. 
Between the ſpine and this ridge, the g/utaeus medius 
takes its riſe. Immediately from above the loweſt of 
the anterior ſpinal proceſſes, a ſecond ridge is ſtretch- 
ed to the niche. Between this and the former ridge, 
the g/utaeus minimus has its origin. —On the outſide 
of the poſterior ſpinal proceſſes, the 5 of the ar 
ilium is flat and rough, where part of the muſculus 
glutaeus maximus and pyriformis riſes.— The loweft 
part of this bone is the thickeſt, and is formed into a 
large cavity with high brims, to aſſiſt in compoſing 
the great acetabulum ; which ſhall be conſidered, after 
all the three bones that conſtitute the os innominatum, 
are deſcribed. 

The internal ſurface of the os i/ium is concave in 
its broadelt fore-part, where the internal iliac muſcle 
has its origin, and ſome ſhare of the intęſtinum ilium 
and celon is lodged. —From this large hollow, a ſmall 
ſinuoſity is continued obliquely forwards, at the in- 
ſide of the anterior inferior ſpinal proceſs, where part 
of the pſoas and iliacus muſcles, with the crural veſ- 
ſels and nerves, paſs. —The large concavity is bound- 
ed below by a tharp ridge, which runs from behind 
forwards; and being continued with ſuch another ridge 
of the os pubis, forms a line of partition between the 
abdamen and pelvis.—Into this ridge the broad tendon 
of the haas parvus is inſerted. 

All the internal ſurface of the cg i/ium, behind this 
ridge, is very unequal: For the upper part is flat, 
but ſpongy, where the /acro-/umbalis and longiſſumus 
dorſi riſe. Lower down, there is a tranſverſe ridge 
from which ligaments go out to the os ſacrum.— 
Immediately below this ridge, the rough unequal cavi- 

dies 
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ties and prominences are placed, which are exactly 
adapted to thoſe deſcribed on the fide of the os /a. 
crum.— In the ſame manner, the upper part of this 
rough ſurface is porous, for the firmer adheſion of 
the ligamentous cellular ſubſtance ; while the lower 
part is more ſolid, and covered with a thin cartilagi- 
nous ſkin, for its immoveable articulation with the 
os ſacrum.—From all the circumference of this large 
unequal ſurface, ligaments are extended to the os /a- 
crum, to ſecure more firmly the conjunction of theſe 
bones. 

The paſſages of the medullary veſſels are very con- 
ſpicuous, both in the dorſum and _ of many ofa 
ilium; but in others they are inconſiderable. 

The poſterior and lower parts of theſe bones are 
thick; but they are generally exceeding thin and 
compact at*their middle, where they are expoſed to 
the actions of the nuſculi glutaei and iliacus internus, 
and to the preſſure of the bowels contained in the 
belly. The ſubſtance of the oa ilium is moſtly cellu- 
lar, except a thin external table 

In a ripe child, the ſpine of the os ilium is cartila- 
ginous, and is afterwards joined to the bone in form 
of an epiphyſe. The large lower end of this bone is 
not compleatly oſſiſied. 

OS ISCHIUM (4) or hip-bone, is of a middle bulk 
between the two other parts of the os innominatum, is 
ſituated loweſt of the three, and is of a very irregular 
figure.—Its extent might be marked by an horizon- 
tal line drawn near through the middle of the acera- 
bulum ; for the upper bulbous part of this bone forms 
ſome leſs than the lower half of that great cavity, and 
the ſmall leg of it riſes to much the ſame height on 
the other fide of the great hole common to this bone 
and the os pubis. 

From the upper thick part of the os :/chium, a ſharp 
proceſs, called by ſome /pitous, ſtands out backwards, 
from which chiefly the muſculus coccygaus and ſuperior 
gemellus, and part of the .{evator aui, riſe; and the 

| : A.. anterior 

(0) Coxæ, coxendicis, piais. | 
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anterior or internal /acro-ſciatic ligament is fixed to 
it, Between the upper part of this ligament and 
the bones, it was formerly obſerved that the pyriform 
muſcle, the poſterior crural veſſels, and the ſciatic 
nerve, paſs out of the pelvic. Immediately below 
this proceſs a ſinuoſity is formed for the tendon of 
the muſculus ebturator internus. In a recent ſubject, 
this part of the bone, which ſerves as a pully on 
which the obturator muſcle plays, is covered with a 
ligamentous cartilage, that, by two or three ſmall 
ridges, points out the interſtices of the fibres in the 
tendon of this muſcle.—-— The outer ſurface of the 
bone at the root of this ſpinous proceſs is made hol- 

low by the pyriformis or iliacus externus mulcle. 
Below the ſinuoſity for the obturator muſcle, is the 
great knob or fubergſity, covered with cartilage or 
tendon (a).—The upper part of the tuberoſity gives 
riſe to the inferior gemellus muſcle. To a ndge at 
the inſide of this, the external or poſterior ſacro- ſciatic 
ligament is ſo ſixed, that between it, the internal li- 
gament, and the ſinuoſity of the os iſchium, a paſſage 
is left for the internal obiurator muſcle.—The upper 
thick ſmooth part of the zuber, called by ſome its 
dirſum, has two oblique impreſſions on it. The in- 
ner one gives origin to the long head of the biceps 
flexor tibiæ and ſeminervoſus muſcles, and the mi- 
membransſus riſes fiom the exterior one, which reaches 
higher and nearer the acetabulum than the other. 
The lower, thinner, more ſcabrous part of the knob 
which bends forwards, is alſo marked with two flat 
ſurfaces, whereof the internal is what we lean upon 
in ſitting, and the external gives riſe to the largeſt 
head of the triceps adductor femoris. — Between the ex- 
ternal margin of the tuberoſity and the great hole of 
the os innominatum, there is frequently an obtuſe ridge 
extended down from the acetabulum, which gives 
origin to the guadratus femoris. As the tuber ad- 
vances forwards, it becomes ſmaller, and is rough, 
for the origin of the muſculus tranſver/alis and erector 
Penis 


{s) Winſlow Expoſition anat. des os frais, 5 96. 
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penis.—The ſmall leg of it, which mounts upwards 
to join the os pubis, is rough and prominent at its 
edge, where the two lower heads of the zriceps or 
quadriceps adduftor femoris take their riſe. 

The upper and back-part of the os i/chium is broad 
and thick; but its lower and fore-part is narrower 
and thinner.—-Its ſubſtance is of the ſtructure com- 
mon to broad bones. 

The os ilium and pubis of the ſame fide are the on- 
ly bones which are contiguous to the os i/chium. 

The part of the vs i/chium which forms the acetabu- 
lum, the ſpinous proceſs, the great uber, and the re- 
curved leg, are all cartilaginous at birth.—The uber, 
with part of the leg, or proceſs above it, becomes an 
epiphyſe before this bone is fully formed. | 

The OS PUBIS (5), or fhare-bone, is the leaſt of 
the three parts of the os innominatum, and is placed 
at the upper fore-part of it.— The thick largeſt part 
of this bone is employed in forming the acetabulum ; 
from which becoming much ſmaller, it is ſtretched 
inwards to its fellow of the other ſide, where again 
it grows larger, and ſends a ſmall branch downwards 
to join the end of the ſmall leg of the os i/chium.— 
The upper fore-part of each cr pubis is tuberous and 
rough where the muſculus rectus and pyramidalis are 
inſerted. From this a ridge 1s extended along the 
upper edge of the bone, in a continued line with ſuch 
another of the os ilium, which divides the abdomen 
and pelvis. The ligament of Fallopius is fixed to the 
internal end of this ridge; and the ſmooth hollow 
below it, is made by the p/oas and ziacus internus 
muſcles paſſing with the anterior crural veſſels and 
nerves behind the ligament.—$Some” way below the 
former ridge, another is extended from the tuberous 
part of the os pubis downwards and outwards towards 
the acetabulum; between theſe two ridges the bone is 
hollow and ſmooth, for lodging the head of the 
pectineus muſcle —Immediately below, where the 
lower ridge is to take the turn downwards, a —_ 
niche 


(U bac, Pectinis, penis, pudibundum, feneſtratum. 
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niche is made, which is comprehended in the great 

»ramen of a ſkeleton, but is formed into a hole by a 
ſubtended ligament in the recent ſubject, for the paſ- 
ſage of the poſterior crural nerve, an artery, and a 
vein.— The internal end of the r prbis is rough and 
unequal, for the firmer adheſion of the thick liga- 
mentous cartilage that connects it to its fellow of the 
other ſide: The proceſs which goes down from that 
to the os iſchium is broad and rough before, where 
the gracilis and upper heads of the zriceps, or rather 
quadriceps adductor femoris have their origin. 

The tubſtance of the os pubis is the fame as of o- 
ther broad bones. 

Only a part of the large end of this bone is ofſi= 
fied, and the whole leg 1s cartilaginous, in a child 
born at the full time. 

Petwixt the os i/chium and pubis, a very large irre- 
gular hole is left, which, from its reſemblance to a 
door or ſhield, has been called ?hyroides. This hale 
is all, except the niche for the polterior crural nerve, 
filled up in a recent ſubject with a ſtrong ligament- 
ous membrane, that adheres very firmly to its cir— 
cumference. From this membrane chiefly the two 
oturator muſcles, external and internal, take their 
riſe.— The great deſign of this hole, beſides render- 
ing the bone lighter, is to allow a ſtrong enough o- 
rigin to the cturator muſcles, and ſuilicient ſpace for 
lodging their bellies, that there may be no danger of 
diſturbing the functions of the contained wi/cera of 
the pelvis by the actions of the internal, nor of the 
external being bruiſed by the thigh-bone, eſpecially 
by its lefler zrochanter, in the motions of the thigh 
inwards : Both which inconveniencies muſt have hap- 
pened, had the ofa innminata been complete here, 
and of ſufficient thickneſs and itrength to ſerve as the 
fixed point of theſe muſcles.—The bowels ſometimes 
make their way through the niche for the veſſels, at 
the upper part of this thyroid hole, and this cauſes a 
hernia in this place (c). 

In 

() Memoires de L acad. de chirurgie, tom. I. p. 709, Cc. 
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In the external ſurface of the ofa inneminata, neat 
the outſide of the great hole, a large deep cavity is 
formed * all the three bones conjunctly: For the os 
pubis conſtitutes about one fifth; the os ilium makes 
ſomething leſs than two-fifths, and the os i/chium ag 
much more than two-fifths. The brims of this ca- 
vity are very high, and are ſtill much more enlarged 
by the ligamentous cartilage, with which they are 
tipped in a recent ſubject. From this form of the 
cavity it has been called acetabulum; and for a diſtin- 
guiſhing character, the name of the bone that con- 
ſtitutes the largeſt ſhare of it is added; therefore ace- 
tabulum offis iſchii (d) is the name this cavity com- 
monly bears. Round the baſe of the ſupercilia the 
bone is rough and unequal, where the capſular liga- 
ment of the articulation is fixed. —The brims at the 
upper and back-part of the acetabulum are much lar- 
ger and higher than any whereelſe; which is very ne- 
ceſſary to prevent the head of the femur ſrom ſlipping 
out of its cavity at this place, where the whole 
weight of the body bears upon it, and conſequently 
would otherwiſe be conſtantly in danger of thruſting 
it out.—As theſe brims are extended downwards and 
forwards, they become leſs; and at their internal 
lower part a breach is made in them; from the one 
fide of which to the other, a ligament is placed in 
the recent ſubject; under which a large hole is left, 
which contains a fatty cellular ſubſtance and veſſels. 
The reaſon of which appearance has afforded matter 
of debate. 'To me it ſeems evidently contrived for 
allowing a larger motion to the thigh inwards : For 
if the bony brims had been here continued, the neck 
of the thigh-bone mult have ſtruck upon them when 
the thighs were brought acroſs each other ; which, in 
a large ſtrong motion this way, would have endan- 
gered the neck of the one bone, or brim of the other. 
'Then the veſſels which are diſtributed to the joint 
may ſafely enter at the ſinuoſity in the bottom of the 
breach; which being however larger than is neceſ- 
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fary for that purpoſe, allows the large mucilaginous 
gland of the joint to eſcape bclow the ligament, when 
the head of the thigh-bone is in hazard of preſſing 
too much upon it in the motions of the thigh out- 
wards (e). Beſides this difference in the height of 
the brims, the acetabulum is otherwiſe unequal : For 
the lower internal part of it is depreſſed below the 
cartilaginous ſurface of the upper part, and 1s not 
covered with cartilage; into the upper part of this 
particular depreſſion, where it is deepetl, and of a 
lemilunar form, the ligament of the thigh-bone, 
commonly, though improperly, called the 24nd one, 
is inſerted; while, in its more ſuperficial lower part, 
the large mucilaginous gland of this joint is lodged. 
The largeit thare of this ſeparate deprethon is lormed 
in the os iſchium. 

From what has been ſaid of the condition of the 
three bones compoſing this acetabulum in new-born 
children, it mult be evident, that a conſiderable pat 
of this cavity is cartilaginous in them. | 

The ofa innominata are joined at their back-part to 
each fide of the cs /acrum by a ſort of ſuture, with a 
very thin intervening cartilage, which ſerves as fo 
much glue to cement theſe bones together ; and 
ſtrong ligaments go from the circumference of this 
unequal ſurface, to connect them more firmly. The 
V innominata are connected together at their fore- 
part by the ligamentous cartilage interpoſed between 
the two fa pubis — Iheſe bones can therefore have 
no motion in a natural ſtate, except what is common 
to the trunk of the body, or to the c /acrum. Put 
it has been diſputed, whether or not they looſen fo 
much from each other, and from the cr /acrum, in 
child-birth, by the flow of mucus to the pelvis, and 
by the throws of the labour, as that the % pubis re- 
cede from each other, and thereby allow the paſſage 
between the bones to be enlarged.—Several obferva- 
tions (J) ſhew that this relaxation ſometimes happens: 


O 2 But 
(e) Petit. Memoires de Vacad. des ſciences, 1722. 
(/) Bauhin. Theat. anat. lib. 1. cap. 49.—Spigel. Anat. lib. 2. 
cap. 24.—Riolan, Antluopogr. lib. 6. cap. I3,- Diemerbrock Art. 
kb. 9. cap. 16. 2h 
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But thoſe who had frequently oppertunities of diſſee- 
ting the bodies of women who died immediately af- 
ter being delivered of children, teach us to beware of 
regarding this as the common effect of child-birth; 
for they found ſuch a relaxation in very few of the 
bodies which they examined (5). | 
Conſidering what great weight is ſupported in our 
erect poſture, by the articulation of the % innomi— 
nata with the os /acrum, there is great realon to think 
that if the conglutinated ſurfaces of theſe bones were 
once ſeparated, (without which, the ofa pubis cannot 
{huftile on each other), the ligaments would be vio— 
lently ſtretched, if not torn ; ſrom whence many dif- 
orders would ariſe (c). 

Fach os innominatum affords a ſocket (the acetabu- 
lum) for the thigh-bones to move in, and the trunk 
of the body rolls here ſo much on the heads of the 
thigh- bones, as to allow the molt conſpicuous motions 
of the run, which are commonly thought to be per- 
formed by the bones of the ſpine.— This articulation 
is to be more fully deſcribed after the ofa femoris are 
examined. | 5 

The pelvis then has a large open above where it is 
continued with the abdomen, is ſtrongly fenced by 
bones on the ſides, back, and fore-part, and appears 
with a wide opening below, in the ſkeleton 3 but, in 
the recent ſubject, a conſiderable part of the opening 
is filled by the /acro-ſciatic ligaments, pyrifarm, inter- 
nal obturator, levatores ani, gemim, and caccygæi mul- 
cles, which ſupport and protect the contained parts 
better than bones could have done; fo that ſpace is 
only left at the loweſt part of it, for the large excre- 
tories, the wvejica urinaria, inte/linum redtum, and in 
females, the wterus, to diſcharye themſelves. 

The THORAX (d), or chef, which is the only 
part of the trunk of the bod) which we have not yet 

deſcribed, 


(3) Hildan, Epiſt. cent. obſ. 46. —Dionis Sixieme demonſt. des 
os.—Morgazn. Adverſ. 3. animad. 15. 
(c) Ludov. in Ephem. German. dec. 1. ann. 3. obſ. 255. 
(d) Pectus, caſſum. 
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deſcribed, reaches from below the neck to the belly; 
and, by means of the bones that guard it, 1s formed 
into a large cavity: The figure of which is ſomewhat: 
conoidal; but its upper ſmaller end is not finiſhed, 
being left open for the paſſage of the wind-pipe, gul- 
Jet, and large blood-veſſels; and its lower part, or 
baſe, has no bones, and is ſhorter before than behind ; 
ſo that, to carry on our compariſon, it appears like an 
oblique ſection of the conoid. Befides which we 
ought alſo to remark, that the lower part of this ca- 
vity is narrower than ſome way above (e); and that 
the middle of its back-part is confiderably diminiſhed 
by the bones ſtanding forwards into It. 

The bones which form the thorax, are, the twelve 
dorſal vertebre behind, the ribs on the ſides, and the 


fiernum before. 


The vertebræ have already been deſcribed as part of 
the ſpine ; and therefore are now to be paſled. 

The R1BS, or ct V, (as if they were cuſtodes, 
or guards, to theſe principal organs of the animal 
machine, the heart and lungs), are the long 
crooked bones placed at the fide of the cheſt, in 
an oblique direction downwards in reſpect of the 
back-bone.— Their number is generally twelve on 
each ſide; though frequently eleven or thirteen have 
been found (g) Sometimes the ribs are found pre- 
ternaturally conjoined or divided (+). 

The ribs are all concave internally; where they 
are alſo made ſmooth by the action of the contained 
parts, which, on this account, are in no danger of 
being hurt by them; and they are convex externally, 
that they might reſiſt that part of the preſſure of the 
atmoſphere, which is not balanced by the air within 
the lungs, during infpiration.—Fhe ends of the ribs 
next the vertebrae are rounder than they are after thetg 
bones have advanced forwards, when. they become 

922 flatter 

(e) Albin. de offib. ſect. 169. 

(f) nee, Tepioripvan, ra bes- 

) Riolan. Comment. de oſſibus, cap. 19.—Marchetti, cap. 9, 


—Cowper Explicat. tab. 93. and 94.—Morgagn. Advexſ. anat. 
(6) Sue Trad. d'oſteolog. p. 141. 
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flatter and broader, and have an upper and lower 
edge, each of which is made rough by the action of 
the intercoſtal muſcles, inſerted into them. Theſe 
muſcles, being all of nearly equal force, and equally 
ſtretched in the interſtices of the ribs, prevent the 
broken ends of theſe bones in a fracture from being 
removed far out of their natural place, to interrupt 
the motion of the vital organs.—The upper edge of 
the ribs is more obtuſe and rounder than the lower, 
which is depreſſed on its internal fide by a long /, 
for lodging the intercoſtal veſſels and nerves ; on each 
fide of which there is a ridge, to which the intercoſt- 
al muſcles are fixed. The n is not obſervable 
however at either end of the ribs; for at the poſte- 
rior or root, the veffels have not yet reached the ribs ; 
and, at the fore-end, they are ſplit away into branches, 
to ſerve the parts between the ribs: Which plainly 
- teaches ſurgeons one reaſon of the greater ſafety of 
performing the operation of the empyema towards the 
tides of the thorax, than either near the back or the 
breaſt. 

At the poſterior end (i) of each 7:6, a little head 
is formed, which is divided by a middle ridge into 
two plain or hollow ſurfaces; the loweſt of which is 
the broadeſt and deepeſt in moſt of them, The two 
planes are joined to the bodies of two different verte- 
brae, and the ridge forces itſelf into the intervening 
cartilage.—A little way from this head, we find, on 
the external ſurface, a ſmall cavity, where mucilagi- 
nous glands are lodged ; and round the head, the bone 
appears ſpongy, where the capſular ligament of the 
articulation is fixed, —Fmmediately beyond this a flat- 
ted tubercle rifes, with a ſmall cavity at, and rough- 
neſs about its root, for the articulation of the rib 
with the tranfverſe proceſs of the loweſt of the two 
vertebrae, with the bodies of which the head of the 
rib is joined, —Advancing farther on this external 
* ſurface, we obſerve in moſt of the ribs another ſmal- 
ler tubercle, into which ligaments which connect 2 
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ribs to each other, and to the tranſverſe proceſſes of 
the vertebrae and portions of the langiſſimus deni, are 
inſerted. —Beyond this the ribs are made flat by the 
acro-lumbalis muſcle, which is inſerted into the part 
of this flat ſurface fartheſt from the ſpine, where each 
rib makes a conſiderable curve, called by ſome its 
angle. Then the rib begins to turn broad, and conti - 
nues ſo to its anterior end, (+), which is hollow and 
ſpongy, for the reception of, and firm coalition with 
the cartilage that runs thence to be inſerted into the 
ſternum, or to be joined with ſome other cartilage.— 
In adults, generally the-cavity at this end of the ribs 
is ſmooth-and poliſhed on its ſurface ; by which the 
articulation of the cartilage with it has the appearance 
of being deſigned for motion: but it has none. 

The ſubſtance of the ribs is ſpongy, cellular, and 
only covered with a very thin external lamellated 
ſurtace, which increaſes in thickneſs and ſtrength as 
it approaches the vertebre. 

Jo the fore-end of each rib, a long broad and 
ſtrong cartilage is fixed, and reaches thence to the 
ſternum, or is joined to the cartilage of the next rib. 
This courſe, however, is not in a ſtraight line with 
the rib ; for, generally, the cartilages make a conſt- 
derable curve, the concave part of which is upwards; 
therefore, at their inſertion into the fernum, they 
make an obtuſe angle above, and an acute one be- 
low.—Theſe cartilages are of ſuch a length as never 
to allow the ribs to come to a right angle with the 
ſpine z but they keep them ſituated fo obliquely, as 
to make an angle very conſiderably obtuſe above, till 
a force exceeding the elaſticity of the cartilages is 
applied. —Theſe cartilages, as all others, are firmer 
and harder internally, than they are on their external 
ſurface ; and ſometimes in old people, all their mid- 
dle ſubſtance becomes bony, while a thin cartilagi- 
nous /amella appears externally (a). The oſſification, 
however, begins frequently at the external ſurface.— 


The 


( Tixary, palmula. 
(a) Veſal. lib. 2. cap. 1% 
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The greateſt alternate motions of the cartilages be- 
ing made at their great curvature, that part remains 
ently cartilaginous, after all the reſt is oſſi- 
hed (5). | 
Tc ribs then are articulated at each end, of 
which the one behind is doubly joined to the verte- 
bre ; for the head 1s received into the cavities of two 
bodies of the vertebræ, and the larger tubercle is re- 
ceived into the depreſſion in the tranſverſe: proceſs of 
the lower vertebra.—When one examines the double 
articulation, he muſt immediately ſee, that no other 
motion can here be allowed than upwards and down- 
wards ; fince the tranſyerſe proceſs hinders the rib 
to be thruſt back; the reſiſtance on the other fide of 
the 3 prevents the rib's coming forward ; and 
each of the two joints, with the other parts attach- 
ed, oppoſe its turning round. But then it is like- 


wiſe as evident, that even the motion upwards and 


downwards can be but ſmall in any one rib at the 
articulation itſelf. But as the ribs advance forwards, 
the diſtance ſrom their centre of motion increaſing, 
the motion muſt be larger; and it would be very 
conſpicuous at their anterior ends, were not they re- 
ſiſted there by the cartilages, which yield ſo little, 


that the principal motion is performed by the middle 


part of the ribs, which turns outwards and upwards, 
and occaſions the twiſt remarkable in the long ribs 
at the place near their fore-end where they are moſt 
reſiſted (c). | 

Hitherto I have laid down the ſtructure and con- 
nection which moſt of the ribs enjoy, as belonging to 
all of them; but muſt now conſider the. ſpecialities 
wherein any of them differ from the general deſcrip- 
tion given, or from each other. 

In viewing the ribs from above downwards, their 
figure is ſtill ſtraighter; the uppermoſt being the 
moſt crooked of any.— Their obliquity, in reſpect of 
the ſpine, increaſes as they deſcend ; ſo that though 

their. 


| (3) Havers Oſteolog. nov. diſc. 5. p. 289. 
(c) Winſlow Memoires de Vacad. des ſciences, 17 20. 
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their diſtances from each other is very little different 
at their back- part, yet at their fore- ends the diſtances 
between the lower ones muſt increafe.—In conſe- 
quence, too, of this increaſed obliquity of the lower 
ribs, each of their cartilages makes a greater curve in 
its progreſs from the rib towards the fernum; and 
the tubercles, that are articulated to the tranſverſe 
proceſſes of the vertebræ, have their ſmooth ſurfaces 
gradually facing more upwards.—'The ribs becoming 
thus more oblique, while the fernum advances for- 
wards in its deſcent, makes the diſtance between the 


ſteruum and the anterior end of the lower ribs greater 


than between the fernum and the ribs above; con- 
ſequently the cartilages of thoſe ribs that are joined 
to the breaſt-bone, are longer in the lower than in 
the higher ones. — Theſe cartilages are placed nearer 
to each other as the ribs deſcend, which occaſions the 
curvature of the cartilages to be greater. 

The length of the ribs increaſes from the firſt and 
uppermoſt rib, as far down as the ſeventh; and 
from that to the twelfth, as gradually diminiſhes.— 
The ſuperior of the two plain, or rather hollow ſur- 
faces, by which the ribs are articulated to the bodies 
of the vartebre, gradually increaſes from the firſt to 
the fourth rib, and is diminiſhed after that in each 
lower rib.—The diſtance of their angles from the 
heads always increaſes as they deſcend to the ninth, 
becauſe of the greater breadth of the ſacro-lumbalis 
muſcle (d). 

Ihe ribs are commonly divided into rue and falſe. 

The true (e) co/tae are the ſeven upper ones of each 
ſide, whoſe cartilages are all gradually _— as the 
ribs deſcend, and are joined to the breaſt-bone ; ſo 
that being preſſed conſtantly between two bones, 
they are flatted at both ends, and are thicker, harder, 
and more liable to oſſify, than the other cartilages, 
that are not ſubject to ſo much preſſure. Theſe ribs 

include 


(d) Winſlow Expoſition anatomique des os ſecs, $ 643. 
(e) rica, Germanz, legitimæ. 
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include the heart and lungs; and therefore are the 
proper or true cu/foges of life. 

The five inferior ribs of each fide are the ſe or 
BASTARD /, whoſe cartilages do not reach to 
the fernum ; and therefore, wanting the reſiſtance at 
their fore-part, they are there pointed; and, on this 
account, having leſs preſſure, their ſubſtance is ſoſt- 
er. The cartilages of theie 7alſe ribs are ſhorter as 
the ribs deſcend. —To all theſe five ribs the circular 

edge of the diaphragm is connected; and its fibres, 
- inſtead of being ſtretched immediately tranſverſely, 
and fo running perpendicular to the ribs, are preſſed 
ſo as to be often, eſpecially in exſpiration, parallel to 
the plane in wkich the ribs lie : Nay, one may judge 
by the attachments which theſe fibres have ſo fre- 
quently to the ſides of the 7horax, a conſiderable way 
above where their extremities are inſerted into the 
ribs, and by the ſituation of the vi/ccra, always to be 
obſerved in a dead ſubject laid ſupine, that there is 
conſtantly a large concavity formed on each fide by 
the diaphragm within theſe baſtard ribs, in which the 
ſtomach, liver, ſpleen, c. are contained; which, 
being only reckoned among the viſcera naturalia, have 
Bones the name of baſtard cuſiodes to theſe bones, 
. Hence, in ſimple fractures of the falſe ribs, with- 
out feyer, the ſtomach ought to be kept moderately 
Glled with food, leſt the pendulous ribs falling in- 
wards, ſhould thereby increaſe the pain, cough, 
Dc. (g).—Hence likewiſe we may learn how to judge 
better of the ſeat of ſeveral diſeaſes, and to do the 
operation of the empyema, and ſome others, with 
more ſafety than we can do, if we follow the com- 
mon directions. 
The eight upper ribs were formerly (þ) claſſed in- 
to pairs, with particular names to each two, to wit, 
the 


(f) Maxx, xov3podletg, aH, x!ivic, prot, adulterinæ, ſpuriæ, 
INegitimz. k 

(g) Hippocrat. de articulo, $ 51.—Pare, lib. 15. cap. Ir. 
(5) Laurent. Hiſt. anat. lib. 2. cap. 29.—Paaw dc offibas, par. 3. 
cap. 2. a 
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the crooked, the ſolid, the pectoral, the twifted : But 
theſe names are of ſo little uſe, that they are now 
generally. neglected. 

, The trft rib of each ſide is fo ſituated, that the 
flat ſides are above and below, while one edge is 
placed inwards, and the other outwards, or nearly ſo; 
therefore, ſufficient ſpace is left above it for the ſub- 
clavian veſſels and muſcle; and the broad concave 
ſurſace is oppoſed to the lungs: But then, in conſe- 
quence of this ſituation, the channel for the inter- 
coſtal veſſels is not to be found, and the edges are 
differently formed from all the other, except the ſe- 
cond; the lower one being rounded, and the other 
ſharp.—The head of this rib is not divided into two 
plain ſurfaces by a middle ridge, becauſe it is only 
articulated with the firſt vertebra of the thorax.—lts 
cartilage is oſſiſied in adults, and is united to the 
Pernum at right angles. — Frequently this firſt rib has 
a ridge riling near the middle of its poſterior edge, 
where one of the heads of the ſcalenus muſcle riſes. — 
Farther forward it is flatted, or ſometimes depreſſed 
by the clavicle, 

The fifth, ſixth, and ſeventh, or rather the ſixth, 
ſeventh, eighth, and ſumetimes the fifth, ſixth, ſe- 
venth, eighth, ninth ribs, have their cartilages at leaſt 
contiguous z and frequently they are joined to each 
other by croſs cartilages z and moſt commonly the 
cartilages of the eighth, ninth, tenth, are conneCt- 
ed to the former and to each other by firm liga- 
ments. 

The eleventh, and ſometimes the tenth rib, has no 
tubercle for its articulation with the tranſverſe pro- 
ceſs of the vertebra, to which it 1s only looſely fixed 
by ligaments.—The fea in its lower edge is not fo 
deep as in the upper ribs, becauſe the veſſels run 
more towards the interſtice between the ribs.—Its 
fore-end is ſmaller than its body, and its ſhort ſmall 
cartilage is but looſely connected to the cartilage of 
the rib above. 

The 
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The 10 40 rib is the ſhorteſt and ſtraighteſt.— Its 
head is only articulated with the laſt vertebra of the 
thorax ; therefore is not divided into two ſurfaces.— 
This rib is not joined to the tranſverſe proceſs of the 
vertebra, and therefore has no tubercle, being often 
pulled neceſſarily inwards by the diaphragm, which 
an articulation with the tranſverſe proceſs would not 
have allowed.—The faſe is flot found at its under- 
edge, becauſe the veſſels run below it.—The fore- 
part of this rib is ſmaller than its middle, and has 
only a very ſmall pointed cartilage fixed to it.—'To 
its whole internal fide the diaphragm is connected. 

The motions and uſes of the ribs ſhall be more 
particularly treated of, after the deſcription of the 

ernum. 

The heads and tubercles of the ribs of a new- 
born child have cartilages on them; part of which 
becomes afterwards thin epiphyſes.—The bodies of 
the ribs encroach gradually after birth upon the car- 
tilages; ſo that the latter are proportionally ſhorter, 
when compared to the ribs, in adults, than in chil- 
dren. 

Here I cannot help remarking the wiſe providence 
of our Creator, in preſerving us from periſhing as 
ſoon as we come into the world. The end of the 
bones of the limbs remain in a cartilaginous ſtate 
after birth, and are many years before they are en- 
tirely united to the main body of their ſeveral bones; 
-whereas, the condyles of the occipital bone, and of 
the lower jaw, are true original proceſſes, and oſſiſied 
before birth, and the heads and tubercles of the ribs 
are nearly in the ſame condition ; and therefore, the 
weight of the large head is firmly ſupported; the 
actions of ſucking, ſwallowing, reſpiration, Sc. 
which are indiſpenſably neceſſary for us as ſoon as 
we come into the world, are performed without 
e of ſeparating the parts of the bones that are 
moſt preſſed on in theſe motions: Whereas, had 
theſe proceſſes of the head, jaw, and ribs, been 
epiphyſes at birth, children muſt have been expoſed 
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to danger of dying by ſuch a ſeparation; the imme- 
diate conſequences of which would be, the compreſ- 
ſion of the beginning of the ſpinal marrow, or want 
of food, or a ſtop put to reſpiration. 1 
The STERNUM (i), or breaſt- bone, is the broad 
flat bone, or pile of bones, at the fore- part of the 
thorax.— The number of bones which this ſhould be 
divided into, has occaſioned debates among anato- 
miſts, who have conſidered it in ſubjects of different 
ages.—In adults of a middle age, it is compoſed of 
three bones, which eaſily ſeparate after the cartilages 
connecting them are deſtroyed. Frequently the two 
lower bones are found intimately united; and very 
often in old people, the fernum is a continued bony 
ſubſtance from one end to the other; though we ſtill 
oblerve two, ſometimes three tranſverſe lines on its 
ſurface ; which are marks of the former diviſions. 
When we conlider the fernum as one bone, we 
find it broadeſt and thickeſt above, and becoming 
ſmaller as it deſcends. 'The internal ſurface of this 
bone is ſomewhat hollowed for enlarging the Zhorax ; 
but the ' convexity on the external ſurface 1s not ſo 
conſpicuous, becauſe the ſides are prefſed outwards 
by the true ribs; the round heads of whoſe carti- 
lages are received into ſeven ſmooth pits, formed in 
each ſide of the ſlernum, and are kept firm there by 
ſtrong ligaments, which on the external ſurface have 
a particular radiated texture (+).—Frequently the 
cartilaginous fibres thruſt themſelves into the bony 
ſubſtance of the fernum, and are joined by a 3 
ſuture.— The pits at the upper part of the ferum 
are at the greateſt diſtance one from another, und, as 
they deſcend, are nearer; ſo that the two loweſt are 
contiguous. 
The ſubſtance of the breaſt-bone is cellular, with 
a very thin external plate, eſpecially on its internal 
ſurface, where we may frequently obſerve a cartilagi- 
nous 


(i) E-7»0og, os pectoris, enſiſorme, ſcutum cordis, 
(+) Ruyſch. Catalog. rar. fig. 9, 
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nous cruſt ſpread over it (/). On both ſurfaces, how. 
ever, a ſtrong ligamentous membrane is cloſely bra- 
ced; and the cells of this bone are fo ſmall, that a 
conſiderable quantity of offeous fibres muſt be em- 
ployed in the compoſition of it: Whence, with the 
defence which the muſcles give it, and the moveable 
ſupport it has from the cartilages, it is ſufficiently ſe- 
cured from being broken; for it is ſtrong by its 
quantity of bone; its parts are kept together by li- 
gaments; and it yields enough to elude conſiderably 
the violence offered (m). X 
So far may be ſaid of this bone in general; but 
N the three bones, of which, according to the common 
# account, it is compoled in adults, are each to be exa- 
mined. 

The ig, all agree, is ſomewhat of the figure of a 
heart, as it is commonly painted ; only it does not 
terminate in a ſharp point.—This is the uppermoſt 
thickeſt part of the fernum. | 

'The upper middle part of this firſt bone, where it 
is thickeſt, is hollowed, to make place for the zrachea 
arteria ; though this cavity (2) is principally formed 
by the bone being raiſed on each fide of it, partly by 
the clavicles thruſting it inwards, and partly by the 

o-maſloidei muſcles pulling it upwards.—On the 
outfide of each tubercle, there is an oblong cavity, 
that, in viewing it tranſverſely from before back- 
wards, appears a little convex : Into theſe g/ene, the 
ends of the clavicles are received. —Immediately be- 
low theſe, the fides of this bone begin to turn thin» 
| ner; and in each a ſuperficial cavity or a rough ſur- 
1 face is to be ſeen, where the firſt vibe are received ot 
joined to the fernum.—In the fide of the under end 
of this firſt bone, the half of the pit for the ſecond 
rib on each ſide is formed.——The upper part of the 
farface behind is covered with a ſtrong Bgament 
walc 


g (1) Jac. Sylv. in Galen de offibus, cap. 12. 
14 (n) Senac. in Memniras de Vacad. des ſciences, 1724, 
\ () Zpayn, jugulum, furcula ſuperior, ' 
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which ſecures the clavicles; and is afterwards to be 
more particularly taken notice of. 

The ſecond or middle diviſion of this bone, is 
much longer, narrower, and thinner, than the firſt 
but, excepting that it is a little narrower above than 
below, it is nearly equal all over in its dimenſions of 
breadth or thickneſs. —In the ſides of it are complete 
pits for the third, fourth, fifth, and fixth ribs, and 
an half of the pits for the ſecond and feventh. The 
lines, which are marks of the former diviſion of this 
bone, being extended from the middle of the pits of 
one ſide to the middle of the correſponding pits of 
the other ſide. Near its middle an unoſſiſied part of 
the bone 1s ſometimes found, which, freed of the liga- 
mentous membrane or cartilage that fills it, is de- 
ſcribed as a hole; and in this place, for the moſt 
part, we may obſerve a tranſverſe line, which has 
made authors divide this bone into two.—When 
the cartilage between this and the firſt bone is nor 
oſſified, a manifeſt motion of this upon the firſt may 
be obſerved in reſpiration, or in raiſing the fernum, 
by pulling the ribs upwards, or diſtending the lungs 
with air in a recent ſubject. 

The third bone is much leſs than the other two, 
and has only one half of the pit for the ſeventh rib 
formed in it ; wherefore it might be reckoned only 
an appendix of the flernum.—In young ſubjects it is 
always cartilaginous, and is better known by the 
name of cartilago xiphoides or enfiformis (o), than any 
other; though the ancients often called the whole 
fternum, enſiforme, comparing the two firſt bones to 
the handle, and this appendix to the blade of a ſword. — 
This third bone is ſeldom of the ſame figure, magni- 
tude, or ſituation in any two ſubjects; for ſometimes 
1t 18 a plain triangular bone, with one of the angles 
below, and perpendicular to the middle of the up- 
per fide, by which it is _—_ to the ſecond bone. — 

2 In 


(0) Clypealis, gladialis, mucronata, malum granatum, ſcutum ſto- 


— epiglottalis, cultralu, medium furculæ interioris, ſcutiformicy 
cu . 
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In other people, the point is turned to one fide, or 
1 forwards or backwards. — Frequently it is 
all nearly of an equal breadth, and in ſeveral ſub. 
jects it is bifurcated ; whence ſome writers give it 
the name of furcella or furcula inferior, or elle it is 
unoſſiſied, in the middle.—In the greateſt number of 
adults it is oſſified, and tipped with a cartilage; in 
ſome, one half of it is cartilaginous, and in others, 
it is all in a cartilaginous ſtate.—Generally, ſeveral 
oblique ligaments fixed at one end to the cartilages 
of the ribs, and by the other to the outer ſurface of 
the x/pho:d bone, connect it firmly to thoſe carti- 
lages (). 

So many different ways this ſmall bone may be 
formed, without any inconvenience : But then ſome 
of theſe poſitions may be ſo direCted, as to bring on 
a great train of ill conſequences ; particularly, when 
the lower end is oſſiſied, and is too much turned out- 
wards or inwards (4), or when the conjunction of 
this appendix with the ſecond bone is too weak (r). 

The fernum is joined by cartilages to the ſeven 
upper ribs, unleſs when the firſt coaleſces with it in 
an intimate union of ſubſtance: And its unequal 
cavity on each fide of its upper end is fitted for the 
ends of the clavicles. 5 

The fernum moſt frequently has four round ſmall 


bones, ſurwunded with e Yi in children born 


at the full time; the uppermoſt of theſe, which is 
the firſt bone, being the largeſt. —Two or three other 
very ſmall bony points are likewiſe to be ſeen in ſe⸗- 
veral children.— The number of bones increaſes for 
ſome years, and then diminiſhes, but uncertainly, ull 
they are at laſt united into thoſe above deſcribed of an 


adult. | 
| : The 


) Weitbrecht, Syn leſmolog. p. 121. 
7) Rolfinc. Diſſert. anat. lib. 2. cap. 41. — Paaw de oſſib. par. 
1. cap. 3. & par. 3. cap. 3.—Codronchi de prolapſu cartilagin. 
mucronat. f 
(r) Paaw, ibid.—Borrich. act. Hafn. vol. 5. eb. 79.— Bonet. Se- 
. am hos 2+ lib. 3. § 5+ Append. ad obſ. 8, et. ibid, $ ). 
obi. 19. 
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The uſes of this bone are, to afford origin and in- 
ſertion to ſeveral muſcles; to ſuſtain the mediaſtinum, 
to defend the vital organs, the heart and lungs, at 
the fore-part ; and, laſtly, by ſerving as a moveable 


fulcrum of the ribs, to aſſiſt confiderably in reſpiration : 


Which action, ſo far as it depends on the motion of 
the bones, we are now at liberty to explain. 

When the ribs that are connected by their cartilages 
to the ſlernum, or to the cartilages of the true ribs, 
are acted upon by the intercoſtal muſcles, they mult 
all be pulled from the oblique poſition which their 
cartilages kept them in, nearer to right angles with, 
the vertebrae and fernum, becauſe the firlt or upper- 
moſt rib is by much the moſt fixed of any; and the 
cartilages making a great reſiſtance to raifing the an- 
terior ends cf the ribs, their large arched middle 
parts turn outwards as well as upwards.— The er- 
num, preſſed ſtrongly on both ſides by the cartilages 
of the ribs, is puſhed forwards, and that at its ſeveral 
parts, in proportion to the length and motion of its 
ſupporters, the ribs; that is, moſt at its lower end.— 
The fernum and the cartilages, thus raiſed forwards, 
muſt draw the diaphragm connected to them; con- 
ſequently fo far ſtretch it, and bring it nearer to a 
plane.——The power that raiſes this bone and the car- 
tilages, fixes them ſufficiently to make them refill the 
action of the diaphragm, whoſe fibres contract at the 
ſame time, and thruſt the viſcera of the abdomen 
downwards..—The arched part of the ribs being thus 
moved outwards, their anterior ends and the ffernum 
being advanced forwards, and the diaphragm being 
brought nearer to a plain ſurface, inſtead of being 
greatly convex on each ſide within each cavity of the 
thorax, it is evident how conſiderably the cavity, of 
which the nine or ten upper ribs are the ſides, mutt 


be widened, and made deeper and longer.— While 


this is doing in the upper ribs, the lower ones, whoſe 
cartilages are not joined to the ffernum or io other 
eartilages, move very differently, though they con- 
ſpire to the ſame intention, the enlargement of the 

23 thorax : 
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thorax: For having no fixed point to which their an- 
terior ends are faſtened, and the diaphragm being in- 
ſerted into them at the place where it runs pretty 
ſtraight upwards from its origin at the wvertebre, 
theſe ribs are drawn downwards by this ſtrong muſ- 
cle, and by the muſcles of the abdomen, which, at 
this time, are reſiſting the ſtretching force of the 
bowels; while the intercoſtal muſcles are pulling them 
in the contrary direction, to wit, upwards: The ef. 
fect therefore of either of theſe powers, which are 
antagoniſts to each other, is very little, as to mov. 
ing the ribs either up or down; but the muſcles of 
the abdomen, puſhed at this time outwards by the vi/- 
. cera, Carry theſe ribs along with them. —Thus the 
thorax is not only not allowed to be ſhortened, but is 
really widened at its lower part, to aſſiſt in making 
ſufficient ſpace for the due diſtenſion of the lungs. 
As ſoon as the aCtion of theſe ſeveral muſcles ceaſes, 
the elaſtic cartilages, extending themſelves to their 
natural ſituation, depreſs the upper ribs, and the „er- 
num ſubſides; the diaphragm is thruſt up by the vi/< 
cera abdominalia, and the oblique and tranſverſe muſ- 
cles of the belly ſerve to draw the inferior ribs in- 
wards at the ſame time.—By theſe cauſes, the cavity 
of the breaſt is diminiſhed in all its dimenſions. 
Though the motions above deſcribed of the ribs 
and fernum, eſpecially of the latter bone, are fo 
ſmall in the mild reſpiration of a healthy perſon, that 
we can ſcarce obſerve them; yet they are manifeſt 
whenever we deſignedly increaſe our reſpiration, or 
are obliged to do it after exerciſe, and in ſeveral 


or Tux SUPERIOR EXTREMITIES. 
Uthors are much divided in their opinions about 

the number of bones which each /uperior extre- 

mity (a) ſhould be ſaid to conſiſt of, ſome ang 


(a) Koh, 1 txpurdcs , Enata, adnata, explantata membra, 
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the clavicle and ſcapula as part of it, others claſſing 
theſe two bones with thoſe of the thorax: But ſince 
moſt quadrupeds have no c/avicles, and the human 
thorax can perform its functions right when the ſcapr/a 
is taken away (5), whereas it is impoſlible for us to 
have the right uſe of our arms without theſe bones; 
I muſt think that they belong to the ſuperior extremi- 
ties ; and therefore ſhall divide each of them into the 
ſhoulder, arm, fore-arm, and hand. 

The SHOULDER conſiſts of the clavicle and ſca- 

uln. 7 

_ CLAVICULA, or collar-bone (c), is the long crook» 
ed bone, in figure like an Lalic /, placed almoſt hori- 
zontally between the upper lateral part of the fernum, 
and what is commonly called the top of the ſhoulder, 
which, as a c/avis or beam, it bears off from the trunk 
of the body. 

The clavicle, as well as other long round bones, is 
larger at its two ends, than in the middle. The end 
next to the ernum (d) is triangular : The angle be- 
hind is conſiderably produced, to form a ſharp ridge, 
to which the tranſverſe ligament, extended from one 
clavicle to the other, is fixed (e).—The fide oppoſite. 
to this is ſomewhat rounded. —The middle of this 
protuberant end is as irregularly hollowed, as the ca- 
vity in the "aq for receiving it is raiſed; but in 
2 recent ſubject, the irregular concavities of both are 
ſupplied by a moveable cartilage, which is not only 
much more cloſely connected every where by liga- 
ments to the circumference of the articulation, than 
thoſe of the lower jaw are; but it grows to the two 
bones at both its internal and external end; its 
ſubſtance at the internal end being ſoft, but very ſtrong, 
and reſembling the intervertebral cartilages (f).. 

From 


(3) Philosoph. tranſact. numb. 449. $ 5. 
N NY Os jugulare, jugulum, furcula, ligula, clavis, humerus qui» 
m. 
(d) Hapacpæyic· 
(e) Riolan. Encheirid. anat., lib. 6. cap. 13.—Winllow, expoC 
anat. des os frais, $ 248.— Weitbrecht, Act. Pctropolit, tom. 4, p. 
255. et Syndeſmolog. ſect. 2. I. $ 3. f 
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From this internal end, the c/avicle, for about two 
fifths of its length, is bended obliquely forwards and 
downwards. On the upper and fore-part of this cur. | 
vature a ſmall ridge is ſcen, with a plain rough ſur. 
face before it; whence the muſculus flerno-hyoideus and 

Aerno- maſtoideus have in part their origin.—-Near the 
lower angle a ſmall plain ſurface is often to be remark. 
ed, where the firſt rib and this bone are contiguous 
(g), and are connected by a firm ligament (5). From 
this a rough plain ſurface is extended outwards, where 

the — Wy muſcle has part of its origin.—Behind, 

the bone is made flat and rough by the inſertion of 
the larger ſhare of the ſubclavian muſcle.— After the 
clavicle begins to be bended backwards, it is round, 
but ſoon after becomes broad and thin; which. ſhape 
it retains to its external end.—Along the external 

l concavity, a rough ſinuoſity runs, from which ſome 
| part of the deltoid muſcle takes its riſe :—Oppoſite 

| to this, on the convex edge, a ſcabrous ridge gives 
| inſertion to a ſhare of the cucullaris muſcle. The up- 

= ſurface of the clavicle here is flat; but the lower 

4 is hollow, for lodging the beginning of the nu⁰8culus 
ſubelauius; and towards its back-part a tubercle riſes, 
to which, and a roughneſs near it, the ſtrong ſhort 
thick ligament connecting this bone to the coracoid 
proceſs of the ſcapula is fixed, 

The external end (i) of this bone is horizontally 
oblong, ſmooth, ſloping at the poſterior fide, and 
tipped in a recent ſubject with a cartilage, for its ar- 
ticulation with the acromion ſcapulæ.— Round this the 
bone is ſpongy, for the firmer connection of the liga- 
ments. | 

The medullary arteries, having their direction 
obliquely outwards, enter the clavicles by one or 
more ſmall paſſages in the middle of their back-part. 

The ſubſtance of this bone is the fame as of the 
other round long bones. 
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The triangular unequal interior end of each clavicle, 
has the cartilage above deſcribed interpoſed betwixt 
it and the irregular cavity of the fernum.—The liga- 
ments, which ſurround this articulation to ſecure it, 
are ſo ſhort and ſtrong, that little motion can be al- 
lowed any way; and the. ſtrong ligament that is 
ſtretched acroſs the upper furcula of the fternum, from 
the poſterior prominent angle of the one clavicle, to 
the ſame place of the other clavicle, ſerves to keep 
each of theſe bones more firmly in their place. —By 
the aſſiſtance, however, of the moveable intervening 
cartilage, the clavicle can, at this joint, be raiſed or 
deprefled, and moved backwards and forwards ſo 
much, as that the external end, which is at a great 
diſtance from that axis, enjoys very conſpicuous mo- 
tions.—T he articulation of the exterior end of the 
clavicle ſhall be confidered after the deſcription of 


the ſcapula. 


The clavicles of infants are not deficient in any of 
their parts; nor have they any epiphyſes at their ex- 
tremities joined afterwards to their bodies, as moſt 
other ſuch long bones have, which preſerves them 
from being bended too much, and from the danger 
of any whoſlified parts being ſeparated by the force 
which pulls the arms forwards. 

The uſes of the clavicles are, to keep the ſcapulae, 
and conſequently all the ſuperior extremities, from 
falling in and forward upon the thorax z by which, 
as in moſt quadrupeds, the motions of the arms would 
be much confined, and the breaſt made too narrow. 
—The clavicles likewiſe afford origin to ſeveral muſ- 
cles, and a defence to large veſſels. 

From the ſituation, figure, and uſe of the clavicles, 
it is evident, that they are much expoſed to fractures; 
that their broken parts muſt generally 7 by each o- 
ther; and that they are difficultly kept in their 
place afterwards. 

SCAPULA, or fhoulder-blade (6), is the triangular 

ne 


(b) ahh frag, erniverior, latitudo humeri, ſceptulum vel ſcutu- 
lum opertum, ſpatula, ala, bumerus, clypeus, ſcutum thoracis. 3 
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bone ſituated on the outſide of the ribs, with its 
longeſt ſide called its baſe, towards the ſpinal proceſ- 
ſes of the vertebrae, and with the angle at the upper 
part of this ſide about three inches, and the lower 
angle at a greater diſtance from theſe proceſſes. —The 
back-part of the ſcapula has nothing but the thin ends 
of the ſerratus anticus major and ſubſcapularis muſcles 
between it and the ribs: But as this bone advances 
forwards, its diſtance from the ribs increaſes.—The 
upper or ſhorteſt ſide, called the /uperior co/ta of the 
ſcapula is nearly horizontal, and parallel with the ſe- 
cond rib.— The lower ſide, which is named the nfe. 
rior coſta, is extended obliquely from the third to the 
eighth rib.—The fituation of this bone here deſcribed, 
is when people are ſitting or ſtanding in a ſtate of in- 
activity, and allowing the members to remain in the 
molt natural eaſy poſture.— The inferior angle of the 
ſcapula is very acute; the upper one is near to a right 
angle; and what is called the anterior, does not de- 
ſerve the name, for the two ſides do not meet to form 


an angle.—The body of this bone is concave towards 


the ribs, and convex behind, where it has the name 
of dorſum (c).—Three proceſſes are generally reckon- 
ed to proceed from the ſcapula.— The firſt is the large 
ſpine that riſes from its convex ſurface behind, and 


divides it unequally.— The ſecond proceſs ſtands out 


from the fore-part of the upper ſide; and, from its 
imaginary reſemblance to a crow's beak, is named 
coracoides (d).—The third proceſs is the whole thick 
bulbous _— of the bone. 

After thiis naming the ſeveral conſtituent parts of 
the /capula, the particular deſcription will be more 
eaſily underſtood. | 

The be/e, which is tipped with cartilage in a young 
ſubject, is not all ſtraight : For above the ſpine, it 
runs obliquely forwards to the ſuperior angle; that 
here it might not be too protuberant backwards, and 
ſo bruiſe the muſcles and teguments-: Into the ob- 
98 A a ligue 
(c) Keaimov, | | 
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lique ſpace the muſculus patientie is inſerted. —At the 
root of the ſpine, on the back-part of the baſe, a tri- 
angular plain ſurface is formed, = the preſſure 
of the lower fibres of the trapezius.—Below this the 
edge of the ſcapwla is ſcabrous and rough, for the in- 
ſertion of the ſerratus major anticus and rhomboid 
muſcles. 

The back-part of the inferior angle is made ſmooth 
by the /atiſſimus dorſi paſſing over it. This muſcle 
alſo alters the direction of the inferior ro/ta ſome way 
forwards from this angle: and ſo far it is — * be- 
hind by the origin of the teres major. — As the —_ 
eofta by Swe. 2 it is of conſiderable thickneſs, 
is lightly hollowed and made ſmooth behind by the 
teres minor, while it has a ſeſa formed into it below 
by part of the ſubſcapularis; and between the two a 
ridge with a ſmall depreſſion appears, where the /on- 
gus extenſor cubiti has its origin. 

The ſuperior cofla is very thin; and near its fore- 
part there is a ſemilunar niche, from one end of which 
to the other a ligament is ſtretched z and ſometimes 
the bone is continued, to form one, or ſometimes two 
holes for the paſſage of the ſcapular blood-veſſels and 
nerves.—Immediately behind this ſemilunar cavity the 
coraco-hyoid muſcle has its riſe. From the niche to the 
termination of the / for the teres minor, the ſcapula 
1s narrower than any where elſe, and ſupports the 
third proceſs. This part has the name of cervix. 

The whole dorſum of the ſcapula is always ſaid to 
be convex; but, by reaſon of the raiſed edges that 
ſurround it, it is divided into two cavities by the 
ſpine, which is ſtretched froth behind forwards, much 
nearer to the ſuperior than to the inferior gf. The 
cavity above the ſpine is really concave where the /u- 
pra-ſpinatus muſcle is lodged ; while the ſurface of 
this bone below the ſpine, on which the infra-/pina- 
tus muſcle is placed, is convex, except a foſſa that 
runs at the fide of the inferior cofta. 

The internal or anterior ſurface of this bone is hol- 
low, except in the part above the ſpine, which is 
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convex.— The /ubſcapularis muſcle is extended over 
this ſurface, where it forms ſeveral ridges and inter. 
mediate depreſſions, commonly miſtaten for prints 
of the ribs; they point out the interſtices of the bun- 
dles of fibres of which the /ub/capularis muſcle is com- 
poſed (e). | 

The ſpine (// riſes ſmall at the baſe of the /capula, 
and becomes higher and broader as it advances for- 
wards,—On the ſides it is unequally hollowed and 
crooked, by the actions of the adjacent muſcles.—lts 
ridge (g) is divided into two rough flat ſurfaces : In- 
to the upper one, the trapezius muſcle is inſerted ; 
and the lower one has part of the deltoid fixed to it.— 
The end of the ſpine, called acromion (5), or top of 
the ſhoulder, is broad and flat, and is ſometimes on- 
ly joined to the ſpine by a cartilage (i).— The anterior 
edge of the acromion is flat, ſmooth, and covered 
with a cartilage, for its articulation with the external 
end of the clavicle; and it is hollowed below, to allow 
a paſſage to the infra and /upra ſpinat: muſcles, and 
free motion to the os humer:. 

The coracoid (+) proceſs is crooked, with its point 
inclining forwards ; ſo that a hollow is left at the 
lower ſide of its root, for the paſſage of the infra-/ca- 
pularis muſcle.— The end of this proceſs is marked with 
three plain ſurfaces. Into the internal, the /erratus 
minor anticus is inſerted : From the external, one head 
of the biceps flexor cubiti riſes; and from the lower 
one, the coraco- brachialis has its origin. —At the up- 
per part of the root of this proceſs, immediately be- 
fore the ſemilunar cavity, a ſmooth tubercle appears, 
where a ligament from the clavicle is fixed. From 
all the external ſide of this coracoid apophy/e, a broad 
ligament goes out, which becomes narrower where 
| it 
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(e) Winſlow, in Memoires de Vacad. des ſciences, 1722. 

(f) Pa ic, die XY @4072.a7T@v, eminentia ſcapularum. 

5 Pterigium, cx iſta. 
O) Krug ayxuporifng, xopaxoudrc, xaraxatic, àcromii os, ſum- 
mus armus, roſtrum porcinum, proceſſus digitalis, 

(i) Sue Trad. d'Oſteol. p. 160. 
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it is fixed to the acromion.— The ſharp pain, vio- 
lent inflammation, and tedious cure of contuſions in 
this part, are probably owing to theſe tendons and 
ligaments being hurt. 

From the cervix ſcapulæ the third proceſs is produ- 
ced. The fore-part of this is formed into a glenoid ca- 
vity (/), which 1s of the ſhape of the longitudinal ſec= 
tion of an egg, being broad below, and narrow a- 
bove.— Between the brims of this hollow and the 
fore-part of the root of the ſpine, a large ſinuoſity is 
left tor the tranſmiſſion of the ſupra and infra- ſpinati 
muſcles; and on the upper-part of theſe brims we 
may remark a ſmooth ſurſace, where the ſecond head 
of the biceps flexor cubiti has its origin. —The root of 
the ſupercilia is rough all round, for the firmer adhe- 
ſion of the capſular ligament of the articulation, and 
of the cartilage which is placed on theſe brims, where 
it is thick, but becomes very thin as it is continued 
rowards the middle of the cavity, which it lines all 
over. 

The medullary veſſels enter the ſcapula near the 
baſe of the ſpine. 

The ſubitance of the ſcapula, as in all other broad 
flat bones, is cellular, but of an unequal thickneſs; 
for the neck and third proceſs are thick and ſtrong. 
The inferior ca, ſpine, and coracoid proceſs, are 
of a middle thickneſs ; and the body is ſo preſſed by 
the muſcles, as to become thin and diaphanous. 

The ſcapula and clavicle are joined by plain ſur- 
faces, tipped with cartilage (m) : by which neither 
bone is allowed any conſiderable motion, being tight- 
ly tied down by the common capſular ligament, and 
by a very ſtrong one which proceeds from the cora- 
coid proceſs; but divides into two before it is fixed 
into the clavicle, with ſuch a direction, as either can 
allow this bone to have a ſmall rotation, in which its 
poſterior edge turns more backwards, while the an- 
terior one riſes farther forwards ; or it can yield to 
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the fore-part of the /capu/a moving downwards, while 
the back-part of it is drawn upwards; in both which 
caſes, the oblong ſmooth articulated ſurfaces of the 
clavicle and ſcapula are not in the ſame plane, but 
ſtand a little tranſverſely, or acroſs each other, and 
thereby preſerve this joint from luxations, to which it 
would be ſubject, if either of the bones was to move 
on the other perpendicularly up and down, without 
any rotation. Sometimes a moveable ligamentous 
cartilage is found in this joint; otherwhiles, ſuch a 
cartilage 1s only interpoſed at the anterior half of it; 
and in ſome old ſubjects I have found a ſeſamoid 
bone here (). The /capula is connected to the head, 
os hyoides, vertebræ, ribs, and arm- bone, by muſcles, 
that have one end faſtened to theſe bones, and the o- 
ther to the ſcapula, which can move it upwards, down- 
wards, backwards, or forwards ; by the quick ſuc- 
ceſſion of theſe motions, its whole body is carried in 
a circle. But being alſo often moved as upon an axis 
perpendicular to its plane, its circumference turns in 
a circle whoſe centre this axis is (2). Whichever of 
theſe motions it performs, it always carries the outer 
end of the clavicle and the arm along with it.—The 
glencid cavity of this bone receives the os humeri, 
which plays 1n it as a ball in a ſocket, as will be ex- 
plained more hereafter. 

The uſe of the ſcapula is, to ſerve as a fulcrum to 
the arm; and, by altering its poſition on different 
occaſions, to allow always the head of the os humeri 
a right fituated ſocket to move in; and thereby to aſ- 
fiſt and to enlarge greatly the motions of the ſiperior 
extremity, and to afford the muſcles which riſe from 
it more advantageous actions, by altering their direc- 
tions to the bone which they are to move. This 
bone alſo ſerves to defend the back- part of the ho- 
rax, and is often employed to ſuſtain weights, or to 
reſiſt forces, too great for the arm to bear. 


The 


* (n) Jac. Sylv. Iſagog. anat. lib. 1. cap. 2. 
(e) See Winſlow Memoires de 1'acad, des ſciences, 1746, 
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The baſe, acromion, coracoid proceſs, and head of 
the /capula, are all in a cartilaginous ſtate at birth; 
and the three firſt are joined as eprphy/es ; while the 
head, with the glengid cavity, is not formed into a 
diſtinct ſeparate bone, but is gradually produced by 
the oſſification of the body of this bone being conti- 
nued forwards. 

The ARM has only one bone, beſt known by the 
Latin name of os humeri (p); which is long, round, 
and nearly ſtraight. 

The upper end of this bone (4) is formed into a 
large round ſmooth head, whoſe middle point is not 
in a ſtraight line with the axis of the bone, but ſtands 
obliquely backwards from it. The extent of the 
head is diſtinguiſhed by a circular 7% ſurrounding 
its baſe, where the head 1s united to the bone, and 
the capſular ligament of the joint is fixed. Below 
the fore- part of its baſe two tubercles ſtand out: The 
ſmalleſt one, which is fituated moſt to the inſide, has 
the tendon of the /#b/capularis muſcle inſerted into it. 
— The larger more external protuberance is divided, 
at its upper part, into three ſmooth plain ſurfaces 
into the anterior of which the muſculus ſupra-ſpinatus ; 
into the middle or largeſt, the imfra-/pinatus ; into 
the one behind, the teres minor is inſerted. —Between 
theſe two tubercles, exactly in the fore-part of the 
bone, a deep long fof/a is formed, for lodging the 
tendinous head of the biceps flexor cubiti ; which, af- 
ter paſſing, in a manner peculiar to itſelf, through 
the cavity of the articulation, is tied down by a ten- 
dinous ſheath extended acroſs the /z/a; in which, and 
in the neighbouring tubercles, are ſeveral remarkable 
holes, which are penetrated by the tendinous and li- 
gamentous fibres, and by veſſels.— On cack fide of 
this fo//a, as it deſcends in the os humert, a rough 
ridge, gently flatted in the middle, runs from the 
roots of the tubercles.— The tendon of the pecteral 


Q 2 muſcle 


D) AxfN, aN, os brachii, armi, adjutorium, parrum brachiam, 
canna brachii. 


(2) Acrocolium. 
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muſcle is fixed into the anterior of theſe ridges, and 
the /atiſſimus dorſi, and teres major, are inſerted into 
the internal one.—A little behind the lower end of 
this laſt, another rough ridge may be obſerved, where 
the coraca-brachialis is inſerted. From the back- part 
of the root of the largeſt tubercle a ridge alſo is con- 
tinued, from which the brevis 13 cubiti riſes.— 

ut its middle, 
by the belly of the biceps flexor cubiti. In the middle 
of this plain ſurface, the entry of the medullary artery 
is ſeen ſlanting obliquely downwards.—At the fore- 
ſide of this plane the bone riſes in a ſort of ridge, which 
is rough, and often has a great many ſmall holes in 
it, where the tendon of the ſtrong delteid muſcle is 
inſerted ; on each fide of which the bone is ſmooth 
and flat, where the brachiceus internus riſes. The ex- 
terior of theſe two flat ſurfaces is the largeſt ; behind 
it a ſuperficial ſpiral channel, formed by the muſcular 
nerve, and the veſſels that accompany it, runs from 
behind forwards and downwards.—The body of the 
os humeri 1s flatted behind by the extenſors of the 
fore-arm.—Near the lower end of this bone, a large 
{harp ridge is extended on its outſide, from which 
the muſculus ſpinator radii longus, and the longeſt head 
of the extenſor curpi radialis riſe —Oppoſite to this, 
there is another ſmall ridge to which the aponeurotic 
tendon, that gives origin to the fibres of the internal 
and external brachiei muſcles is fixed; and from a 
little depreſſion on the fore-iide of it, the pronater 
radi teres riſes. 

The body of the os humer: becomes gradually 
broader towards the lower end, where it has ſeveral 
proceſſes ; at the roots of which there is a cavity be- 
fore, and another behind (2). The anterior is divid- 
ed by a ridge into two; the external, which is the 
leaſt, receives the end of the radius; and the internal 
receives the coronoid ptoceſs of the una in the flections 
of the fore - arm, while the poſterior deep triangular 
cavity lodges the olecranon in the extenſions of that 

member. 
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member. The bone betwixt theſe two cavities is 
reſſed fo thin by the proceſſes of the na, as to ap- 
pear diaphanous in ſeveral ſubjects — the ſides of the 
poſterior cavity are ſtretched out into two proceſſes, 
one on each fide: Theſe are called condy/es ; from 
each of which a ſtrong ligament goes out to the 
bones of the fore-arm.—'T he external condyle, which 
has an oblique direction alſo forwards in reſpect of 
the internal, when the arm is in the moſt natural 
poſture (4), is equally broad, and has an obtuſe 
{ſmooth head rifing from it forwards. From the 
rough part of the condyle, the inferior head of the bi- 


cornis, the extenſer digitorum communis, extenſor carpi 


S winaris, anconeus, and ſome part of the /upinator radiz 


brevis take their riſe; and on the ſmooth head the 
upper end of the radius plays. —Immediately on the 
cutlide of this, there is a ſinuoſity made by the 
ſhorter head of the 5:cornis muſcle, upon which the 
muſcular nerve 18 placed. 'The internal condyle is 
more pointed and protuberant than the external, to 
give origin to ſome part of the flexor carpi radialis, 
pronator radii teres, palmaris longus, flexor digitorunt. 
ſublimis, and flexor carpi ulnaris. Between the two 
condyles, is the trochlea or pully, which conſiſts of 
two lateral protuberances, and a middle cavity, that 
are ſmooth and covered with cartilage. When the 
fore-arm is extended, the tendon of the internal bra- 
chieus muſele is lodged in the fore- part of the cavity 
of this pully.— The external protuberance, which is 
leſs than the other, has a tharp edge bebind; but 
forwards, this edge is obtuſe, and only ſeparated 
from the little head, already deſcribed, by a ſmall 
foſſa, in which the joined edges of the alna and radius 
move.—Fhe internal protubrrance of the pully is 
largeſt and higheſt; and therefore in the motions of 
the una upon it, that bone would be inclined out- 
wards, was it not ſupported by the radius on that 
fide.—Between this internal protuberance and condy/e,, 


Q 3 a ſinuoſity 


(5) Winſlow Mcmoires de Vacad, des feiences, 1722. 
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a ny oy be remarked, where the ulnar nerve 
afſes. 

The ſubſtance and the internal ſtruCture of the 
humeri is the ſame, and diſpoſed in the ſame way, as 
in other long bones. 

The round head at the upper end of this bone is 
articulated with the g/enoid cavity of the ſcapula; 
which being ſuperficial, and having long ligaments, 
allows the arm a free and extenſive motion.—Theſe 
ligaments are however conſiderably ſtrong. For, be- 
fides the common capſular one, the tendons of the 
muſcles perform the office, and have been deſcribed 
under the name of /igaments. Then the acromion 
and coractid proceſs, with the ſtrong broad ligaments 
ſtretched betwixt them, ſecure the articulation above, 
where the greateſt and moſt frequent force is applied 
to thruſt the head of the bone out of its place. It is 
true that there is not near ſo ſtrong a defence at the 
lower part of the articulation ; but in the ordinary 
poſtures of the arm, that is, ſo long as it is at an a- 
oute angle with the trunk of the body, there cannot 
be any force applied at this place to occaſion a Iuxa- 
tion, fince the joint is protected ſo well above. 

'The motions which the arm enjoys by this articu- 
lation, are to every fide; and by the ſucceſhon of 
theſe different motions, a circle may be deſcribed. — 
Beſides which, the bone performs a ſmall rotation 
round its own axis. But though this can be per- 
formed with the round head in all poſitions; yet as 
theſe vary, the effects upon the body of the bone are 
very different: For, if the middle of the head is the 
centre of rotation, as it is when the arm hangs down 
by the ſide, the body of the bone is only moved for- 
wards and backwards; becauſe the axis of motion of 
the head is nearly at right angles with the length of 
the bone (:); whereas, when the arm is raiſed to 
right angles with the trunk of the body, the centre 
of motion, and the axis of the bone, come to be in 
the ſame ſtraight line; and therefore the body of the 
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os bumeri performs the ſame motion with its head. — 
Though the motions of the arm ſeem to be very ex- 
tenſive, yet the larger ſhare of them depends on the 
motion of the ſcapula.— The lower end of the os Hu- 
meri is articulated with the bones of the fore-arm, 
and carries them with it in all its motions, but ſerves 

as a baſe on which they perform the motions peculiar 
to themſelves; as ſhall be deſcribed afterwards. 

Both the ends of this bone are cartilaginous in a 
new-born infant, and the large head with the two 
tubercles, and the trochlea with the two condyles, be- 
come epiphyſes before they are united to the body of 
the bone. | 

The FORE-ARM (u) conſiſts of two long bones, 
the ulna and radius; whoſe ſituation, in reſpect of 
each other, is oblique in- the leaſt ſtraining or moſt 
natural poſture; that is, the «na is not directly be- 
hind, nor on the outſide of the radius, but in a mids 
dle fituation between theſe two, and the radius croſſes 
it. The ſituation however of theſe two bones, and 
of all the other bones of the ſuperior extremity that are 
not yet deſcribed, is frequently altered; and there- 
fore, to ſhun repetitions, I defire it may be now re- 
marked, that, in the remaining account of the ſape- 
rior extremity, I underſtand by the term of poſterier 
that part which is in the ſame direction with the 
back of the hand; by anterior, that anſwering to the 
palm; by internal, that on the ſame fide with the 
thumb; by external, the ſide neareſt to the little fin- 
ger; ſuppoſing the hand always to be in a middle 
poſition between pronation and ſupination. | 

ULNA (a), ſo named from its being uſed as a mea- 
ſure, is the longeſt of the two bones of the fore-arm, 
and ſituated on the outſide of the radius. 

At the upper end of the una are two proceſſes. — 
The poſterior is the largeſt, and formed like a hook, 
whoſe concave ſurface moves upon the pully of the 

05. 


(u) Cubitus, vue, watery, Tvyay, ulna, lacertus, 
(a) Cubitus, xx, Tpernxvor, focile majus, canna vel arunde 
major, et inferior brachii. 
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es humeri, and is called olecranon (5), or top of the 
eubit.—The convex back-part of it is rough and ſca- 
brous, where the longus, brevis, and brachivus exter- 
nus, are inſerted. The olecranen makes it unneceſſary 
that the tendons of the extenſor muſcles ſhould pat; 
over the end of the os humeri; which would have 
been of ill confequence in the great flections of this 
joint, or when any conſiderable external force is 
applied to this part (c). — The anterior proceſs is not 
fo large, nor does it reach ſo high as the one behind; 
but is ſharper at its end, and therefore is named coro- 
noid. —Between theſe two proceſſes, a large ſemicircu- 
lar or fgmid concavity is left; the ſurface of which, 


on each fide of a middle riſing, is flanting, and ex- 


actly adapted to the pully of the bone of the arm.— 
Acroſs the middle of it, there is a ſmall ſinuoſity for 
lodging mucilaginous glands z where, as well as in a 
fnall hollow on the internal fide of it, the cartilage 
that lines the reſt of its ſurface is wanting. —Round 
the brims of this concavity the bone is rough, where 
the capſular ligament of the joint is implanted. Im- 
mediately below the olecranon, on the back-part of 
the ulna, a flat triangular ſpongy ſurface appears, on 
which we commonly lean.—At the internal fide of 
this, there is a larger hollow ſurface, where the mu/- 
culus anconæus is lodged ; and the ridge at the inſide 
of this gives rife to the muſculus ſupinator radii brevis. 
Between the top of the ridge and the coroncid pro- 
ceſs is the ſemilunated ſmooth cavity, lined with car- 
tilage, in which, and a ligament extended from the 
one to the other end of this cavity, the round head 
of the radius plays.—Immediately below it a rough 
hollow gives lodging to mucilaginous glands. —Below 
the root of the coroncid proceſs, this bone is ſcabrous 
and unequal, where the brachieus internus is inſerted. 
— On the outſide of that we obſerve a ſmooth conca- 
vity, where the beginning of the flexor digitorum pro- 


'The 
(3) Ax, gibber cubitus, additamentum necatum. 
(e) Winſlow Expoſition anatomique du corps bumain, traitc des 
os ſees, ſect. 979. 
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The body of the una is triangular.— The internal 
angle is very ſnarp where the ligament that connects 
the two bones is fixed: — The ſides, which make this 
angle, are flat and rough, by the action and adheſion 
of the many muſcles which are ſituated here. — At 
the diſtance of one third of the length of the ulna 
from the top, in its fore-part, the paſſage of the me- 
dullary veſſels is to be remarked ſlanting upwards.— 
The external ſide of this bone is ſmooth, ſomewhat 
| convex, and the angles at each edge of it are blunted 
by the preſſure of the muſcles equally diſpoſed about 
them. 

As this bone deſcends, it becomes gradually ſmal- 
ler; ſo that its lower end terminates in a little head, 
ſtanding on a ſmall neck. Towards the fore but outer 
part of which laſt, an oblique ridge runs, that gives 
riſe to the pronator radit quadratus.— The head is 
round, ſmooth, and covered with a cartilage on its 
internal fide, to be received into the ſemilunar cavity 
of the radius; while a ſtyloaid proceſs (d) riſes from its 
outſide, to which is fixed a ſtrong ligament that is 
extended to the os cunciforme and piſiforme of the wriſt. 
—hetween the back- part of that internal ſmooth fide 
and this proceſs, a ſinuoſity is left for the tendon of 
the extenſor carpi ulnaris. On the fore- part of the 
root of the proceſs, ſuch another depreſſion may be 
remarked for the paſſage of the «nar artery and nerve. 
—The end of the bone is ſmooth, and covered with 
a cartilage. Between it and the bones of the wriſt, 
a doubly concave moveable cartilage is interpoſed ; 
which is a continuation of the cartilage that covers 
the lower end of the radius, and is connected looſel 
to the root of the yloid proceſs, and to the — 
carity there; in which mucilaginous glands are 
lodged. | : 

The ulna is articulated above with the lower end of 
the os humeri, where theſe bones have depreſſions and 
protuberances correſponding to each other, ſo as to 
allow an eaſy and ſecure extenſion of the fore-arm to 

almoſt 


(d) Tpaporitn, malleolus externus. 
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almoſt a ſtraight line with the arm, and ſlection to: No. 
very acute angle; but, by the ſlanting poſition of the n 
pully, the lower part of the fore-arm is turned out-. 
wards in the extenſion, and inwards in the flection u 


(e); and a very ſmall kind of rotation is likewiſe al. 
lowed in all poſitions, efpecially when the liga. 
ments are moſt relaxed by the fore-arm being in a 
middle degree of flection.— The ulna is allo articu. WM P 
lated with the radius and carpus, in a manner to be 
related afterwards. . 
- RADIUS V/, ſo called from its imagined reſem. Wt / 
blance to a ſpoke of a wheel, or to a weaver's beam, : 
t 
f 
t 
] 
{ 
| 


is the bone placed at the inſide of the fore-arm. Its 
upper end is formed into a circular little head, which 
1s hollowed for an articulation with the tubercle at the 
fide of the pully of the os humeri; and the half of 
the round circumference of the head next to the . 
na is ſmooth, and covered with a cartilage, in order 
to be received into the ſemilunated cavity of that 
bone.—Below the head, the radius is much ſmaller; 
therefore this part is named its cervix, which is made 
round by the action of the ſupinator radi: brevis.—At 
the external root of this neck, a tuberous proceſs 
riſes; into the outer part of which the biceps flexor 
cubiti is inſerted. From this a ridge runs downwards 
and inwards, where the /upinator radii brevis is in- 
ſerted; and a little below, and behind this ridge, 
there is a rough ſcabrous ſurface, where the pronator 
radi teres is fixed. : 
The body of the radius is not ſtraight, but convex 
on its internal and poſterior ſurfaces ;3 where it is alſo 
made round by the equal preflure of the circumjacent 
muſcles, particularly of the extenſors of the thumb; 
but the ſurfaces next to the una are flatted and rough, 
for the origin of the muſcles of the hand ; and both 
terminate in a common ſharp fpine, to which the 
ftrong ligament extended betwixt the two bones of 
the fure-arm is fixed. —A little below the beginning 
f 


(e) Winſlow, Memoires de Vacad. des ſciences, 1722. 
(/ ) Kep xi, Tapamriyiov, focile minus, canna minor,'arundo Man. 
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of the plain ſurface, on its fore-part, where the flexor 
muſcle of the laſt joint of the thumb takes its origin, 
the paſſage of the medullary veſſels is ſeen ſlanting 
upwards.—The radius becomes broader and flatter to- 
wards the lower end, eſpecially on its fore-part, where 
its pronator quadratus muſcle is ſituated. 

The lower end of the radius is larger than the ſu- 
pecior 3 though not in ſuch a diſproportion as the up- 
per end of the ulna is larger than its lower end.—Its 
back-part has a flat ſtrong ridge in the middle, and 


Va on each ſide. In a ſmall groove immediately on 


the outſide of the ridge, the tendon of the extenſor 
tertii internodii pollicis plays. In a large one beyond 
this, the tendons of the indicator and of the common 
extenſor muſcles of the fingers paſs. —Contiguous to 
the una, there is a ſmall depreſſion made by the ex- 
tenſor minimi digiti. On the inſide of the ridge there 
is a broad depreſſion, which ſeems again ſubdivided, 
where the two tendons of the bicorms, or extenſor car- 
pi radialis, are lodged. — The internal ſide of this end 
of the radius is alſo hollowed by the extenſors of the 
firſt and ſecond joint of the thumb; immediately a- 
bove which, a little rough ſurface ſhews where the 
ſupinator radu longus is inſerted.— The ridges at the 
ſides of the grooves, in which the tendons play, have 


an annular ligament fixed to them, by which the ſe- 


veral ſheaths for the tendons are formed. —The fore- 
part of this end of the radius is allo depreſſed, where 
the flexors of the fingers and fexer carpi radialis paſs. 
—The external fide is formed into a ſemilunated 
ſmooth cavity, lined with a cartilage, for receiving 
the lower end of the na. The loweſt part of the 
radius is formed into an oblong cavity; in the middle 
of which is a ſmall tranſverſe riſing, gently hollowed, 
for lodging mucilaginous glands; while the riſing it- 
ſelf is inſinuated into the conjunction of the two 
bones of the wriſt that are received into the cavity. 
The internal fide of this articulation is fenced by 
a remarkable proceſs (g) of the radius, from which a 

ligament 


C) Malleolus internus, proceſſus ſtyloides. 
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8 goes out to the wriſt, as the /fyloid proceſi 
b the ulna with its ligament guards it on the out. 
ſide. | X 
The ends of both the bones of the fore-arm bein 
thicker than the middle, there is a conſiderable di. 
tance between the bodies of theſe bones; in the lar. 
ger part of which a ſtrong tendinous, but thin liga. 
ment, is extended, to give a large enough ſurface for 
the origin of the numerous fibres of the muſcles fi. 
tuated here, that are ſo much ſunk between the bones, 
as to be protected from injuries, which they would 
otherwiſe be expoſed to. But this ligament is want- 
ing near the upper end of the fore-arin, where the 
ſupinator radii brevis, and flexor digitorum profundu:, 
are immediately connected (5). 

Both ends of the bones of the fore-arm are firſt 
cartilages, and then epiphy/es in children. 
As the head of the radius receives the tubercle of the 
os humeri, it is not only bended and extended along 
with the u/na, but may be moved round its axis in 
any poſition ; and that this motion round its avi may 
be ſufficiently large, the ligament of the articulation 
is extended farther down than ordinary on the neck 
of this bone, before it is connected to it; and it is 
very thin at its upper and lower part, but makes a 
firm ring in the middle. This bone is alſo joined to 
the ulna by a double articulation ; for above, a tu- 
bercle of the radius plays in a ſocket of the una; 
whilſt below, the radius gives the ſocket, and the 1. 
na the tubercle : But then the motion performed in 
theſe two is very different; for at the upper end, 
the radius does no more than turn round its axis; 
while at the lower end, it moves in a ſoit of cyclaid 


upon the round part of the u; and as the hand is 


articulated and firmly connected here with the radius, 
they muſt move together. When the palm is turned 
uppermoſt, the radius is ſaid to perform the ſupination ; 
when the back of the hand is above, it is ſaid to be 
prone. But then the quickneſs and large r . 

theſe 


) Weitbrecht, Syndeſmolog. fig. 10, 11. 
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theſ: two motions are aſſiſted by the una, which, as 
was before obferved, can move with a kind of ſmall 
rotation on the floping fides of the pulley., This la- 
teral motion, though "ny inconſiderable in the joint 
itfelf, is conſpicuous at the lower end of ſuch a long 
bone; and the ſtrong ligament conneCting this lower 
end to the carpus, makes the hand more readily to 
obey theſe motions.— When we deſign a large circu- 
Jar turn of our hand, we increaſe it by the rotation 
of the os humeri, and fometimes employ the ſpine and 
inferior extremities to make theſe motions of pronation 
or ſupination of the hand large enough. 

The HAND (i) comprehends all from the joint of 


| the wriſt to the points of the ſingers. Its back-part 


is convex, for greater firmneſs and ſtrength; and it 
is concave before, for containing more ſurely and con- 
veniently ſuch bodies as we take hold of.—One half 
of the hand has an obſcure motion in compariſon of 
what the other has, and ſerves as a baſe to the move- 
able half; which can be extended back very little far- 
ther than to a ſtraight line with the fore-arm, but can 
be conſiderably bended forwards. 

As the bones that compoſe the hand are of diffe- 
rent ſhapes and uſes, while ſeveral of them that are 
contiguous agree in ſome general characters; the 
hand 1s, on this account, commonly divided into the 
carpus, metacarpus, and fingers ; among which laſt 
the thumb is reckoned. | 

The CARPUS (&) is compoſed of eight ſmall ſpon- 
gy bones, ſituated at the upper part of the hand. I 
thall deſcribe each of theſe bones, under a proper 
name taken from their figure (7) ; becauſe the method 
of ranging them by numbers leaves anatomiſts tao 
much at liberty to debate very idly, which ought to 
be preferred to the firſt number; or, which is worſe, 
ſeveral, without explaining the order they obſerve, 
differently apply the ſame numbers, and ſo confound 
their readers.—But that the deſcription of theſe bones 

R may 
(„) *Azpoxup, fomma manus. | 
(%) Krrg, brachiale, prima palmæ pars, raſetta. 
(1) Lyſer, Cult. anat. lib, 5, cap. 2. 
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may be in the ſame order as they are found in the ge. 
nerality of anatomical books, I ſhall begin with the 
range of bones that are concerned in the moveable | 
Joint of the wriſt, or are conneCted to the fore-arm, 
and-ſhall afterwards conſider the four that ſupport the 
thumb and 2a metacarpi of the fingers. 

The eight bones of the carpus are, os ſcapheides, lu. 
nare, cuneiforme, piſiforme, trapezium, trapezoides, mag. Ml | 
mum, unciforme. | 

The ſcaphoides is ſituated moſt internally of thoſe i | 
that are articulated with the fore- arm.— The /unar: Wl ; 
is immediately on the outſide of the former. —The WM 
cunetforme is placed ſtill more externally, but does not 
reach ſo high up as the other two.—The preform Ml 1 
ſtands forwards into the palm from the cuneiform 
The trapezium is the firſt of the ſecond row, and is 
ſituated betwixt the ſcapheides and firſt joint of the 
thumb. —The Zrapezordes is immediately on the out-, 
ſide of the trapezium.—The os magnum is ſtill more } 
external.— The unciforme is farther to the fide of the 
little finger. 0 
Os [caphoides (m) is the largeſt of the eight excen | 
one. It is convex above, concave and oblong below; : 
from which ſmall reſemblance of a boat it has got iu 
name.—lts ſmooth convex ſurface is divided by? 
rough middle %%, which runs obliquely croſs itt 
The upper largeſt diviſion is articulated with the r«- 
dius.—Into the aſa the common ligament of the join 
of the wriſt is fixed; and the lower diviſion is joined 
to the trapezium and trapezoides.—The concavity re- 
" *eeives more than an half of the round head of th: 

65 magnum. The external ſide of this hollow is form. 
ed into a ſemilunar plane, to be articulated with the 
following bone.—The internal, poſterior, and ante- 
rior edges are rough, for fixing the ligaments that 
connect it to the ſurrounding bones. 
Ot lunare (n) has a ſmooth convex upper ſurface 
by which it is articulated with the radius. The inter 
Ca 4 w#w-+- 4 4 PS . ind > ws ni 
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(n) Korvxoridyg, naviculare. | 
4 Lunatum, 


Or THERE SKELETON, 195 


nal ſide, which gives the name to the bone, is in the 
form of a creſcent, and is joined with the ſcaphoid ; — 
the lower ſurface is hollow, for receiving part of the 
head of the os magnum. —On the outſide of this cavi- 
ty is another ſmooth, but narrow oblong ſinuoſity, 
for receiving the upper end of the os wnciforme :— 
On the outſide of which a ſmall round convexity is 
found, for its connection with the os cuneiforme.— 
Berween the great convexity above, and the firſt deep 
inferior cavity, there is a rough %%, in which the 
circular ligament of the joint of the wriſt is fixed. 
Os cuneiforme (p) is broader above, and towards the 


back of the hand, than it is below and forwards ; 


which gives it the reſemblance of a wedge. —The ſu- 
perior {lightly convex ſurface is included in the joint 
of the wriſt, being oppoſed to the lower end of the 
ulna.— Below this the cuneiform bone kw a rough 
Fa, wherein the ligament of the articulation of the 
wriſt is fixed, —Or: the internal ſide of this bone, 
where it is contiguous to the os /unare, it is ſmooth and 
lightly concave.—Its lower ſurface, where it is con- 
tiguous to the os unciforme is oblong, ſomewhat ſpiral, 
and concave, —Near the middle of its anterior ſurface 
a circular plane appears, where the os pifforme is ſuſ- 
tained. | 

Os pififorme (q) is almoſt ſpherical, except one cir- 
cular plane, or ſlightly hollow ſurface, which is co- 
vered with cartilage for its motion on the cuneiform 
bone, from which its whole rough body is prominent 
forwards into the palm; having the tendon of the 
flexor carpi ulnaris, and a ligament from the Ayloid - 
proceſs of the na, fixed to its upper part; the fran 
verſe ligament of the wriſt. is 2 to its inter- 
nal ſide; ligaments extended to the wnciform bone, 
and to the os metacarpi of the little finger, are attach- 
ed to its lower part; the abductor minimi digiti has its 
origin from its fore- part; and, at the internal fide of 
ES” 53 it, 


, Triquetrum. 


) Cartilaginoſum, ſubrotundum, rectum. 
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it, a ſmall depreſſion is formed, for the paſſage of 


the ulnar nerve. 

Trapezium (x) has four unequal ſides and angles in 
its back-part, from. which it has got its name,—A. 
bove, its ſurface is ſmooth, ſlightly hollowed, and 
ſemicircular, for its conjunction with the os ſcaphoides, 
—l[ts external fide is an oblong concave ſquare, for 
receiving the following bone.-—The inferior ſurface 


196 


is formed into a pulley ; the two protuberant ſides of 


which are external and internal. On this pulley the 
firſt bone of the thumb is moved. —-At the external 
ſide of the external protuberance, a ſmall oblong 
ſmooth ſurface is formed by the os metacarpi indicis.— 
The fore-part of the zrapezium is prominent in the 
palm, and, near to the external ſide, has a ſinugſity 
in it, where the tendon of the flexor carpi radialis is 
lodged ; on the ligamentous ſheath. of which the ten- 
don pf the flexor tertii internadii peollicis plays: And 
{till more externally the bone is. ſcabrous, where the 
tranſverſe ligament of the wriſt is connected, the ab- 
ductor and flexor primi internodis pellicis have their o- 
rigin, and. ligaments go out to the firſt. bone of the 
thumb. 

Os trapezoides (4), ſo called from the irregular 
quadrangular figure of its back-part, is the ſmalleſ 
bone of the wriſt except the pifhforme.—The figure of 
it is an irregular cube.—It has a fmall hollow ſurface 
above, by which it joins the ſcaphaides; a long con- 
vex one internally, where it is contiguous to the tra- 
pezium ;, a ſmall external one, for its conjunction with 


the os magnum; and an inferior convex ſurface, the 


edges of which are however fo raiſed before and be» 
hind, that a ſort of pulley is formed, where it ſuſtains 
the os metacarpi indicis. 

Os magnum. (t), fo called. becauſe it is the largelt 
bone of the carpus, is oblong, having four quadran- 
gular ſides, with a round upper end, and a > 

: plan 

(r) Os cubiforme, trapezoides, multangulum majus. 

(s) Trapezium, multangulam minus. 

(i) Maximum, capitatum. 
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of MW plain one below.——The round head is divided by a 
ſmall riſing, oppolite to the connection of the «- 
ſeaphoides and lunare, which together form the cavity 
for receiving it.—- On the inſide a ſhort plain ſurface 
joins the os magnum to the trapezoides—-On the out- 
fide is a long narrow concave ſurface, where it is 
contiguous to the os #nciforme.—The lower end, which 
ſuſtains the metacarpal bone of the middle finger, is 
triangular, ſlightly hollowed, and farther advanced 
on the internal ſide than on the external, having a 
conſiderable oblong depreſſion made on the advanced 
inſide by the metacarpal bone of the fore-finger ; and 
generally there is a ſmall mark of the os metacarpi di- 
giti annularis on its external fide. | 

Os unciforme (u) has got its name from a thin broad 
proceſs that ſtands out from it forwards into the palm, 
and is hollow on its inſide, for affording paſſage to 
the tendons of the flexors of the fingers. To this 
proceſs alſo the tranſverſe ligament is fixed, that binds 
down and defends theſe tendons; and the flexor and 
abdufor muſcles of the little finger have part of their 
origin from it. — The upper plain furface is ſmall, 
convex, and joined with the os /unare :—The internal 
ide is long, and ſhghtly convex, adapted to the con- 
tiguous os magnum :— [he external ſurface is oblique, . 
and irregularly convex, to be articulated with the cu-- 
neiform bone :—-The lower end is divided into two 
concave ſurfaces; the external is joined with the me- 
tacarpal bone of the little finger, and the internal 
one is fitted to the metacarpal bone of the ring- 
finger. 

In the deſcription of the preceding eight bones, I. 
have only mentioned thoſe plain ſurfaces covered with 
cartilage, by which they are articulated to each other, . 
or to ſome other bones, except in ſome few caſes, 
where ſomething extraordinary was to be obſerved z 
and I have deſignedly omitted the other rough ſur- 
faces, leſt, by crowding too many words in the de- 
ſcription of ſuch ſmall bones, the whole ſhould be 

R 3 unintelligible : : 
() Cuneiforme- | 
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unintelligible: But thefe ſcabrous parts of the bones 
may eaſily be underſtood, after mentioning their fi. 
gure, if 1t is obſerved, that thev are generally found 
only towards the back or palm of the hand; that th 
are all plain, larger bebind than before ; and that they 
receive the different ligaments, by which they are ei- 
ther connected to neighbouring bones, or to one an- 
other; ſor theſe ligaments cover all the bones, and 
are ſo accurately applied to them, that, at firſt view, 
the whole carpus of a recent ſubject appears one 
imooth bone (x). 

As the ſurfaces of theſe bones are largeſt behind, 
the figure of the whole conjoined muſt be conver 
there, and concave before; which concavity is (tilt 
more increaſed by the os piiforme, and proceſs of the 
es unciforme, ſtanding forwards on one fide, as the 
trapezium does on the other : And the benes are fe- 
curely kept in this form, by the broad ſtrong tranſ- 
verſe Figament connected to theſe parts of them that 
tand prominent into the palm of the hand. —The 
convexity behind renders the whole fabric ftrong- 
er, where it is moſt expoſed to injuries; and the large 
anterior hollow is neceffary for a ſafe paſſage to the 
numerous veſſels, nerves, and tendons of the fingers, 

The ſubſtance of theſe bones is ſpongy and cellu- 
lar, but ſtrong in reſpect of their bulk. 

The three firſt bones of the carpus make an oblong 
head, by which they are articulated with the cavity 
at the lower ends of the bones of the ſore- arm; fo 
as to allow motion to all ſides, and, by a quick ſuc- 
ceſſion of theſe motions, they may be moved in a 
circle. But as the joint is oblong, and therefore the 
two dimenſions are unequal, no motion is allowed 
to the carpus round its axis, except what it has in the 
pronation and ſupination along with the radi. 
The articulation of the firſt three bones of the ſupe- 
rior row, with the bones of the inferior, is ſuch as 


allows of motion, eſpecially backwards and forwards; 
| to 


(x) Galen de uſu part. lib. 2. cap. 8. For a particular deſcription 


of theſe ligaments, ſee Weitbrecht Syudeſmolog. p. 5,68, 
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to the ſecurity and eafinefs of which the reception of 
the or magnum into the cavity formed by the ſcaphoides 
and /umare contributes confiderably: And the greateft 
number of the muſcles that ferve for the motion of 
the wriſt on the radius, being inſerted beyond the 
conjunction of the firſt row of bones with the ſecond, 
act equally on this articulation as they do on the for- 
mer; but the joint formed with the radius being the 
moſt eaſily moved, the firſt effect of theſe muſcles is 
on it; and the fecond row of the carpus is only mov- 
ed afterwards. By this means a larger motion of the 
wriſt is allowed, than otherwiſe it could have had 
ſafely : For, if as large motion had been given to one 
joint, the angle of flection would have been very 
acute, and the ligaments muſt have been longer than 
was confiſtent with the firmneſs and ſecurity of the 
joint. The other articulations of the bones here bo- 
ing by nearly plain ſurfaces, ſcarce allow of any 
more motion, becauſe of the ſtrong conneCting liga- 
ments, than to yield a little, and fo elude the force 
of any external power; and to render the back of the 
wriſt a little more flat, or the palm more hollow, on 
proper occaſions. The articulations of the thumb 
and metacarpal bones ſhall be examined afterwards. 

The ufes of the carpwus are to ſerve as a baſe to the 
hand, to protect its tendons, and to aſſord it a free 
large motion. 8 

All the bones of the carpus are in a cartilaginous 
ſtate at the time of birth. 

On account of the many tendons that paſs upon 
the lower end of the fore-arm and the corpus, and 
of the numerous ligaments of theſe tendons and of 
the bones, which have lubricating liquors fupplicd to 
them, the pain of ſprains here is acute, the parts 
take long time to recover their tone, and their fwell- 
ings are very obſtinate. 

 METACARPUS (x) conſiſts of four bones which 
ſuſtain the fingers — Each bone is long and round, 

with 
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with its ends larger than its body.— The upper end; 
which ſome call the baſe, is flat and oblong, without: 
any conſiderable head or cavity; but it is however. 
ſomewhat hollowed, for the articulation with the 
carpus : It is made flat and ſmooth on the ſides where 
theſe bones are contiguous to each other. — Their bo- 
dies are flatted on their back-part by. the tendons of 
the extenſors of the fingers. — The anterior ſurface 
of theſe bodies is a little concave, eſpecially in their 
middle; along which a ſharp ridge ſtands out, which 
ſeparates the muſculi intereſſei placed on each fide of: 
theſe bones which are there made flat and plain by 
theſe muſcles. ; 

Their lower ends are raiſed into large oblong 
ſmooth heads, whoſe greateſt extent is forwards from 
the axis of the bone.—At the fore-part of each fide 
of the root of each of theſe heads, one or two tu- 
bercles ſtand. out, for fixing the ligaments that go 
from one metacarpal bone to another, to preſerve 
them from being drawn aſunder.— Round the heads. 
a rough ring may be remarked, for the capſular liga- 
ments of the firit joints of the fingers to be fixed to; 
and both ſides of theſe heads are flat, by preſſing on 
each other. woe at ©! 

The ſubſtance of the metacarpal bones is the ſame 
with that of all long bones. : 

At the time of birth, theſe bones are cartilaginous: 
at both ends, which afterwards become epiphy/es. 

The metacarpal bones are joined above to the ofa: 
carpi and to each other by nearly plain ſurfaces. 
Theſe connections are not fit for large motions.— 
The articulation of their. round heads at the lower 
ends with the cavities of the firſt bones of the fingers, 
is to be taken notice of hereafter. 

The concavity on the fore-part of. theſe; metacar- 
pal bones, and the placing their baſes on the arched 
carpus, cauſe them to form a hollow in the palm of 
the hand, which is uſeful often to us.—The ſpaces: 
between them lodge muſcles, and their ſmall motion 
makes them fit ſupporters. for the fingers to play on. 

2h | Though, 


= 
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Th the o/a metacarpi ſo far agree, yet they 
may wy Ain iſhed from each other by the ſollow- 
ing marks. 

The os metacarpi indicis is generally the longeſt. 
Its baſe, which is articulated with, the ar trapezoades, 
is hollow in the middle.——The ſmall ridge on the in- 
ternal ſide of this oblong cavity is ſmaller than the 
one oppoſite to it, and is made flat on the fide by the 
trapeaium.— The exterior ridge is alſo. ſmooth, and 
flat on its outſide, for its conjunction with the as: 
magnum; immediately below which, a ſemicirculat 
ſmooth flat ſurface ſhews the articulation of this to 
the ſecond metacarpal bone.— The back-part of this 
baſe is flatted, where the long head of the extenſor 
carpi radialis is inſerted 3 and its fore-part is promi- 
nent, where the tendon of the flexor canpi radialis is 
fixed, —The external ſide of the body of this bone is 
more hollowed by the action of muſcles, than. the 
internal The tubercle at the internal root of its 
head is larger than the external.—Its baſe is ſo firm 
ly fixed to the bone it is connected with, that it has 
no motion, 

Os metacarpi madii digits is generally the ſecond in 
length; but often it is as long as the former; ſome- 
times it is longer; and frequently it appears only ta 
equal the firſt by the os magnum being farther ad: 
vanced downwards than any other bone of the 
viilt—lts baſe is a broad ſuperficial cavity, flanting 
outwards; the internal poſterior angle ob which is 
ſo prominent, as to have the appearance of a pro- 
ceſs.— The internal ſide of this baſe is made plain 
in the ſame way as the external fide of the former 
bone, while its external ſide has two hollow circular 
ſurfaces, for joining the third metacarpal bone; and 
between theſe ſurfaces there is a rough fee, for the 
adbheſion of a ligament, and lodging mucilaginous 
glands.— The ſhorter head of the bicornis is inſertec 
into the back-part of this baſe.—The two ſides of 
this bone are almoſt equally flatted ; only the ridge 
an the fore-part of the body inclines outwards.— 
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'The tubercles at the fore-part of the root of the head 
are equal.— The motion of this bone is very little 
more than the firſt metacarpal one has; and there- 
fore, theſe two firmly reſiſt bodies preſſed againſt 
them by the thumb, or fingers, or both. 

© Os metacarpi digiti annularis is ſhorter than the ſe. 
cond metacarpal bone.—Its. baſe is ſemicircular and 
convex, for its conjunction with the os unciforme.— 
On its internal ſide are two ſmooth covexities, and a 
middle e, adapted to the ſecond metacarpal bone.— 
The external' fide has a triangular ſmooth concave 
ſurface to join it with the fourth one.—The anterior 
ridge of its body is ſituated more to the out than to 
the inſide.— The tubercles near the head are equal.— 
The motion of this third metacarpal bone is greater 
than the motion of the ſecond. 

Ot metacarpi minimi digiti is the ſmalleſt and ſharp- 
eſt.—Its baſe is irregularly convex, and riſes ſlanting 
outwards.—Its internal ſide is exactly adapted to the 
third metacarpal bone.— The external has no ſmooth 
furface, becauſe it is not contiguous to any other 
bone; but it is prominent where the extenſor carpi 


ulnaris is inſerted. —As this metacarpal bone is fur- 


niſhed with a proper moving muſcle, has the plaineſt 
articulation, is moſt looſely connected and leaſt con- 
fined, it not only enjoys a much larger motion than 
any of the reſt, but draws the third bone with it, 
when the palm of the hand is to-be made hollow by 
its advancement forwards, and by the prominence 
of the thumb oppoſite to it. 

The THUMB and four FINGERS are each com- 
poſed of three long bones. | 

The Thumb (y) is fituated obliquely in reſpect of 
the fingers, neither oppoſite directly to them, nor in 
the ſame plane with them.— All its bones are much 
thicker and ſtronger in proportion to their length, 
than the bones of the fingers are: Which was ex- 
tremely neceſlary, ſince the thumb. counteraCts al! 


the fingers. 


O Arti, $rxey3Suhog, Magnus digitus, pro manus. 
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The firſt bone of the thumb has its baſe adapted 
to the double pulley of the trapezium : For, in view- 
ing it from one fide to the other, it appears convex 
in the middle; but when conſidered from behind 
forwards, it is concave there.—The edge at the fore- 
part of this baſe is produced farther than any other 
part; and round the back-part of the baſe a rough aa 
may be ſeen, for the connection of the ligaments of 
this joint.—'The body and head of this bone are of 
the ſame ſhape as the ofa metacarpi ; only that the 
body is ſhorter, and the head flatter, with the tu- 
bercles at the fore-part of its root larger. 

The articulation of the upper end of this bone is 
uncommon : For, though it has protuberances and 
depreſſions adapted to the double pulley of the ra- 
przium ; yet it enjoys a circular motion, as the joints 
do where a round head of one bone plays in the or- 
bicular ſocket of another; only it is ſomewhat more 
confined and leſs expeditious, but ſtronger and more 
ſecure, than ſuch joints generally are. 

Tbis bone of children is in the ſame ſtate with the 
metacarpal bones. | | 

The ſecond bone of the thumb has a large baſe 
formed into an oblong cavity, whoſe greateſt length 
is from one ſide to the other. Round it ſeveral tu- 
bercles may be remarked, for the inſertion of liga- 
ments. Its body is convex, or a half round behind ; 
but flat before, for lodging the tendon of the long 
flexor of the thumb, which is tied down by liga- 
mentous ſheaths that are fixed on each ſide to the an- 
gle at the edge of this flat ſurface.—The lower end 
of this ſecond bone has two lateral round protube- 
rances, and a middle cavity, whoſe greateſt extent of 
ſmooth ſurface is forwards. 

The articulation and motion of the upper end of 
this ſecond bone is as ſingular as that of the former.— 
For its cavity being joined to the round head of the 
firſt bone, it would ſeem at firſt view to enjoy mo- 
tion in all directions; yet, becauſe of the ſtrength 


of .its lateral ligaments, oblong figure of the yy: 5 
p 


1 
= 
by 
. p 
A 
J 
4# 
1 
bi, 
1 
, 0 
4 
\ 
x 
5 9 


* 


. — 7 
9 — . 
— — 
CY 


204 Or us SKELETON. 
elf, and mobility of the firſt joint, it only allows 


Fe&ion and extenſion; and theſe are generally much 
conſined. | 

The third bone of the thumb is the ſmalleſt, with 
2 large bafe, whoſe greateſt extent is from one fide 
to the other.—Phis baſe is formed into two cavities 
und a middle protuberance, to be adapted to the pul- 
ley of the former bone. —Its body is rounded be- 
kind; but is flatter than in the former bone, for ſu- 
ſtaining the nail.—It is flat and rough before, by the 


"Inſertion of the flexor tertii internodii.— This bone 


becomes gradually ſmaller, till near the lower end, 
where it is a little enlarged, and has an oval ſcabrous 


e. 
be motion of this third bone is confined to flec- 
tion and extenſion. | 
The orderly diſpoſition of the bones of the finger: 
into three rows, has made them —_— obtain the 
name of three phalanges (z).—All of them have half 


round convex ſurfaces, covered with an aponerreſis, 


formed by the tendons of the exzenſors, lumbricales, 
and interoſſti, and placed directly backwards, for their 
greater ſtrength 3 and their flat concave part is for- 
wards, for taking hold more ſurely, and for lodging 
the tendons of the flexor mufcles.—The ligaments 
for ; down theſe tendons are fixed to the 
angles that ate between the convex and concave ſides. 

The bones of the firſt phalanx (a) of the fingers 
anſwer to the deſcription of the ſecond bone of the 
thumb: Only that the cavity in their baſe is not ſo 


oblong; nor is their motion on the metacarpal bones 
ſo much confined : For they can be moved laterally 
or circularly, but have no rotation, or a very ſmall de- 


gree of it, round their axis. 

Both the ends of this firſt phalanx are in a cartila- 
ginous ſtate at the birth; and the upper one is after- 
wards affixed in form of an epiphy/e. 

| The 


{#) Serail, internodia, ſcuticula; Agmins, actes, condyli artical 
(s) INperoviuncy. | 
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The ſecond bone (5) of the fingers has its baſe 


formed into two lateral cavities, and a middle protu- 
berance; while the lower end has two lateral protu- 
berances and a middle cavity; therefore, it is joined 
at both ends in the ſame manner, which none-of the 
bones of the thumb are. 

'This bone is in the ſame condition with the former 
in children. 

The third bone (c) differs nothing from the de- 
ſcription of the third bone of the thumb, excepting 
in the general diſtinguiſhing marks; aud therefore, 
the ſecond and third lane of the lingers enjoy on» 
ly flection and extenſion. 

The upper end of this third phalanx is a cartilage 
in a ripe child; and is only an epphy/e alter, till the 
full growth of the body. 

All the difference . the phalanges of the ſeveral 
ſingers conſiſts in their magnitude.—The bones of the 
middle finger (a) being the longeſt and largeſt, —thoſe 
of the fore-finger (b) come next to that in thickneſs, 
but not in length, for thoſe of the ring-finger (c) are 
a little longer. The /:tt/e finger (d) has the ſmalleſt 
bones. Which diſpoſition is the beſt contrivance for 
holding the largeſt bodies; becauſe the longeſt fingers 
are applied to the middle Jargeſt periphery of tuch 
ſubſtances as are of a ſpherical figure (e). 

The uſes of all the parts of our ſuperior extremities 
are ſo evident in the common actions of life, that it 
is needleſs to enumerate them here; and therefore I 
ſhall proceed to the laſt part of the ſkeleton. Only, 
left I ſhould ſeem to have forgot the ſmall bones at 
the joints of the hand, I deſire now to refer to the 
deſcription of them, under the common title of %- 

moid 


(>) KesJuxet. 

(c) Mr ulm, pid. 

(a) Kararvyay, ogaxxiacg, infamis, impudicus, verpus, femoſus, 
obſcœnus. 

(% Arxrmrog, indicator, x. xavoc, demonſtratixus, ſalutaris. 

(e) "Tarpixoc, rafautcog, Faxrviurnhs, ing, aunularis, me- 
dicus, cordis digitus | | 
(d) Muwb, wrirng, auricularis, minimus, 

(e) Galen de uſu part. lib, . cap. 24. 
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emoid bones, which I have placed after the bones of the 
feet. 


Or TuE INFERIOR EXTREMITIES. 
TI INFERIOR EXTREMITIES depend 


from the acetabula of the ofa innominata ; art 
commonly divided into three parts, viz. the thigh, 
leg, and foot. 

The THIGH (/) has only one bone; which is the 
longeſt of the body, and the largeſt and ſtrongeſt of 
any of the cylindrical bones. The fituation of it is 
not perpendicular; for the lower end is inclined con- 
ſiderably inwards; ſo that the knees are almoſt con- 


tiguous, while there is a conſiderable diſtance be- 


tween the thigh- bones above; which is of good uſe 
to us, ſince ſufficient ſpace is thereby left for the ex- 
ternal parts of generation, the two great cloace of u- 
rine and feces, and for the large thick muſcles that 
move the thigh inwards; and at the ſame time this 
ſituation of the thigh-bones renders our progreſſion 
uicker, ſurer, ſtraighter, and in leſs room; for, had 
the knees been at a greater diſtance from each other, 
we mult have been obliged to deſcribe ſome part of a 
circle with the trunk of our body in making a long 
ſtep, and, when ane leg was raiſed from the ground, 
our centre of gravity would have been too far from 
the baſe of the other, and we ſhould conſequently 
have been in hazard of falling; ſo that our ſteps 
would neither have been ſtraight nor firm ; nor would 
it have been poſlible to walk in a narrow ** had 
our thigh-bones been otherwiſe placed. In conſe- 
quence, however, of the weight of the 9 bearing 
ſo obliquely on the joint of the knee, by this ſitu- 
ation of the thigh-bones, weak ricketty children be- 

come in- knee d. 
The upper end of the thigh-bone is not continued 
in a ſtraight line with the body of it, but is ſet off 
obliquely 


(f) Mepoy, ſemen, coxa, agis, anche os, cras, femur, 
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obliquely inwards and upwards, whereby the diſtance 
here between theſe two bones at their upper part 1s 
conſiderably increaſed. —This end is formed into a 
large fnooch round head (g), which is the greater por - 
tion of a ſphere unequally divided. —Towards its 
lower internal part a round rough ſpongy pit is ob- 
ſervable, where the ſtrong ligament, commonly, but 
unjuſtly, called the round one, is fixed, to be extend- 
ed from thence to the lower internal part of the re- 
ceiving cavity, where it is conſiderably broader than 
near to the head of the fhigh-bone.— The ſmall part 
below the head, called the cervix of the os femoris, 
has a great many large holes into which the fibres of 
the ſong ligament, continued from the capſular, 
enter, and are thereby ſurely united to it; and round 
the 100t of the neck, where it riſes from the bone, a 
rough 11dge is found, where the capſular ligament of 
the articulation itſelf is connefted.—Below the back- 
part of this root, the large unequal protuberance call- 
ed trochanter major (þ), ſtands out; the external con- 
vex part of which is diſtinguiſhed into three different 
ſurfaces, whereof the one on the fore - part is ſcabrous 
and rough, for the inſertion of the g/uteus minimus ; 
the ſuperior one is ſmooth, and has the gl/utzus medius 
inſerted into it; and the one behind is made flat and 
ſmooth by the tendon of the g/utenus maximus paſſing 
over it, — The upper edge of this proceſs is ſharp and 
pointed at its back-part, where the glutæus medius is 
fixed; but forwards it is more obtuſe, and has two 
ſuperficial pits formed in it: Into the ſuperior of 
theſe, the pyriformis is implanted z and the obturator 
internus and. gemini are fixed into the lower one.— 
From the backmoſt prominent part of this great fro- 
ehanter, a rough ridge runs backwards and down- 
wards, into which the guadratus is inſerted —In the 
deep hollow, at the internal upper ſide of this ridge, 
the obturator externus is implanted. —More internally, 
a conoid procels called trachanter miner (i); riſes for 
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(b) Trog, rotator natis, malum granatum teſticulorum. 
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the inſertion of the muſculus pſeas and iliacus internus ; 
and the pectineus is implanted into a rough hollow 
below its internal root. —The muſcles inſerted into 
theſe two proceſſes being the principal inſtruments of 
the rotatory motion of the thigh, have occaſioned 
the name of trochanters to the proceſſes. —The ten- 
dons that are fixed into, or paſs over the great frochan- 
ter, cauſe bruiſes by falls on this part to be attended 
with great pain and weakneſs of the limb, which 
generally remain long. 
The body of the os femorzs is convex on the fore- 
part, and made hollow behind, by the action of the 
muſcles that move it and the leg, and for the conve— 
niency of fitting, without bearing too much on theſe 
muſcles; and probably the weight of the legs de- 
pending from the thighs in that poſture, contributes 
to this curvature.—The fore- part of the thigh-bone 
is a little ſlatted above by the beginning of the crurers 
muſcle, as it is alſo below by the ſame muſcle and the 
rectus.— Its external ſurface is Iikewife made flat be- 
low by the vaſtus externus, where it is ſeparated from 
the former by an obtuſe ridge. — The vaſius internus 
depreſſes u litile the lower part of the internal ſurface, 
he poſterior concave furface has a ridge riſing in 
its middle commonly called E aſpera, into which 
the ?riceps is inſerted, and the ſhort head of the biceps 
flexor tibiz riſes from it.—At the upper part of it the 
medullary veſſels enter by a ſmall hole that runs ob- 
liquely upwards; a little above which there is a 
rough #//a or two, where the tendon of the gluteus 
maximus is fixed. —The lower end of the /inea aſpera 
divides into two, which deſcend towards each ſide. — 
The two va/?i muſcles have part of their origin from 
theſe ridges; and the long tendon of the zriceps is 
fixed to the internal, by means of part of the faſcia 
aponeurotica of the e the beginning of the 


internal ridge, there is a diſcontinuation of the ridge 
where the cruril artery paſtes through the aponeurgfes. 
- Between theſe two rough lines, the bone is. made 
flat by. the large blood-veilels and nerves which paſs 

upon 
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upon it; and near the end of each of theſe ridges, a 
ſmall ſmooth protuberance may often be remarked, 
where the two heads of the external gaſtrecneminus 
muſcle take their riſe, and where ſeſamoid bones are 
ſometimes found (+); and from the fore-part of the 
internal tubercle, a ſtrong ligament is extended to the 
inſide of the 7:b1a. 

The lower end of the os femoris is larger than any 
other part of it, and is formed into a great protuber= 
ance on each ſide, called its condyles ; between which 
a conſiderable cavity is found, py aa ns at the back- 
part, in which the crural vefſels and nerves lie im- 
merſed in fat. The internal condyle is longer than 
the external, which muſt happen from the oblique 
polition of this bone, to give leſs obliquity to the 
leg.—Each of theſe JO ſeems to be divided in 
its plain ſmooth ſurface. The mark of diviſion on 
the external is a notch, and on the internal a ſmall 
protuberance. The fore-part of this diviſion, on 
which the rotula moves, is formed like a pulley, the 
external fide of which 1s OG, there 
are two oblong large heads, whoſe greateft extent is 
backwards, for the motion of the tibia; and from 
the rough cavity between them, but near to the baſe 
of the internal condyle, the ſtrong ligament com- 
monly called the croſs one, has its riſe ;—a little a- 
bove which a rough protuberance gives inſertion to 


the tendon of the triceps, —The condyles, both on the 


outer and inner fide of the knee, are made flat by the 
muſcles paſling along them.—On the back-part of the 
internal, a flight depreſſion is made by the tendons 
of the gracilis and /artorius ; and on the external ſuch 
another is formed by the biceps flexor cruris; behind 
which a deep ofa is to be obferved, where the popli- 
tus muſcle has its origin. —From the tubercle im- 
mediately before this cavity, a ſtrong round ligament 
gocs out to the upper part of the gbula.—Round this 
ower end of the thigh-bone, large holes are found, 
into which the ligaments for the ſecurity of the joint 

| 8 3 are 


(i) Veſal. lib. 1. cap. 28. & zo. 
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are fixed, and blood-veſſels pa's to the internal ſub- 
ſtance of the bone. | 

All the proceſſes of the femur are cartilaginous in 
new-born children, and afterwards become ſmall a- 
- pophyſes, with large epiphy/es. 

The thigh-bone being articulated above with the 
acetabulum of the ofſa innominata, which affards its 
round head a ſecure and extenſive play, can be mor- 
ed to every ſide; but is reftrained in its motion out- 
wards, by the high brims of the cavity, and by the 
round ligament; for otherwiſe, the head of the bone 
would have been frequently thurſt out at the breach 
of the brims on the inſide, which allows the thigh to 
move conſiderably inwards.— The body of this bone 
enjoys little or no rotatory motion, though the head 
moſt commonly moves round its own axis; becauſe 
the oblique progreſs of the neck and head from the 

bone 1s ſuch, that the rotatory motion of the head 
can only bring the body of the bone forwards and 
backwards: Nor is this head, as in the arm, ever ca- 
ble of being brought to a ſtraight direction with its 
body; fo far however as the head can move within 
the, cavity backwards and forwards, the reſt of the 
bone may have a partial rotation.— When the thigh- 
bone reſiſts the actions of its muſcles more than the 
trunk of the body can then do, as in ſtanding, theſe 
muſcles have their effect on the trunk, cauſing it to 
bend forward, railing it up, inclining it to the one 
or the other ſide, twiſting it obliquely, c. which 
the rolling of the acetabula of the n innominata on 
the round heads of the thigh-bones is welt fitted 
for. —The's fenterid is articulated below to the tibia 
and ro7124 in the manner afterwards to be deſcribed. 
" "Therntarnefs of the ſmill neck to the round head 
of the thigh-bone, and its upper end being covered 
with very thick muſcles, make greater difficulty in 
diſtinguiſhing between a luxation and fracture here, 
than in any other part of the body. | 

The LEG (3) is compoſed, according to the com- 

mon 


(b) Kyngy, crus, tibia, 0: N/ 8 es 
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mon account, of two bones, tibia and fibula, though 
it ſeems to have a very good title to a third, the vo- 
tula; which bears a ſtrong analogy to the olecranon 
of the ulna, and moves always with the other two. 

TIBIA, (c), ſo called from its reſemblance to an 
old muſical pipe or flute, is the long thick triangular 
bone, ſituated at the internal part of the leg, and 
continued in almoſt a flraight line from the thigh- 
bone. 

The upper end of the tibia is large, bulbous, and 
fpongy, and is divided into two cavities, by a rough 
irregular protuberance (d), which is hollow at its moſt 
prominent part, as well as before and behind. The 
anterior of the two ligaments that compoſe the great 
croſs one, is inſerted into the middle cavity, and the 
depreſhon behind receives the poſterior Irgament.— 
The two broad cavities at the ſides of this protube- 
rance are not equal ; for the internal is oblong and 
deep, to receive the internal condy/e of the thigh-bone : 
while the external is more ſuperficial and rounder, 
for the external condy/e.—In each of theſe two ca- 
vities of a recent ſubject, a ſemilunar cartilage is pla- 
ced, which is thick at its convex edge, and becomes 
gradually thinner towards the concave or interior 
edge.——The middle of each of theſe cartilages is broad, 
and the ends of them tura narrower and thinner, as 
they approach the middle protuberance of the ia. 
The thick convex edge of each cartilage is connected 
to the capſular and other ligaments of the articula- 
tion, but ſo near to their riſe from the 2ib:a, that 
the cartilages are not allowed to change place far 
while the narrow ends of the cartilages becoming al - 
moſt ligaments, are fixed at the inſertion of the ſtrong 
croſs ligament into the ttibia, and ſeem to have their 
fubſtance united with it; therefore a circular hole is 
left between each cartilage and the ligament, in 
which the moſt prominent convex part of each con- 
dyle of the thigh-bone moves.—The circumference of 

theſe 


(c) TIponvn urov, crrixvngezoy, focile majus, arundo major, canna 
major, canna domeſtica cruris. 
(d) Aizpvorg, tho xn revpoxorxpudng, tuber, tuberculum, 


212 Or TRR SK EL ETON. 


theſe cavities is rough and unequal for the firm con- 
nection of the ligaments of the joint. Immediately 
below the edge at its back- part, two rough flatted 
protuberances itand out: Into the internal, the ten- 
don of the ſemimembrangſus muſcle is inſerted ; and a 
art of the croſs ligament is fixed to the external.— 
On the outſide of this laſt tubercle, a ſmooth ſlightly- 
hollowed ſurface is formed by the action of the popli- 
teus muſcle. | | | 
Below the fore-part of the upper end of the 2ib1a, 
a conſiderable rough protuberance (e) riſes, to which 
the ſtrong.tendinous ligament of the rotula is fixed. — 
On the internal fide of this, there is a broad ſcabrous 
fightly-bollowed ſurface, to which the internal long 
ligament of the joint, the aponeurgis of the vaſlus in- 
ternus, and the tendons of the ſeminerveſus, gracilis, 
and ſartorius, are fixed, —The loweſt part of this 
ſurface is therefore the place where the zibia ought 
to be ſawed through in an amputation, fo as not to 
have too long and troubleſome a ſtump, and, at the 
the ſame time, to preſerve its motions, by ſaving the 
proper muſcles.—Below the external edge of the up- 
per end of the tibia, there is a circular flat ſurface, 
covered in a recent ſubject with cartilage, for the ar- 
ticulation of the fibula ;—between which and the an- 
terior knob, there is a rough hollow from which the 
tibialis anticus, and extenſor digitorum longus, take their 
origin. From the ſmooth flat ſurface, a ridge runs ob- 
liquely downwards and inwards, to give riſe to part 
of the /oleus, tibialis poſticus, and flexor digitorum lun- 
us, and inſertion to the aponeuroſes of the ſemimem- 
* which covers the popliteus, and to ſome of 
the external fibres of this laſt named muſcle. At the 
inſide of this ridge an oblique plain ſurface is left, 
where the greateſt part of the muſculus popliteus is in- 
ſerted. — The remaining body of the tibia is triangu- 
lar.—The anterior angle is very ſharp, and is com- 
monly called the /pine or ſhin (F). This ridge is not 
ſtraight; 


(e) Avrαναu⁰⁶e, anterior tuber. 3 
(Cf) Axarba, ſpina, crea, linea prima tibiæ, apgulus acutus. 
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ſtraight 3- but turns firſt inwards, then outwards, and 
laſtly inwards again.— The plain internal ſide is 
ſmooth and equal, being little ſubjected to the ac- 
tions of muſcles ; but the external fide is hollowed 
above by the tibialis anticus, and below by the exten- 
for digitorum longus and extenſor pollicis longus. The 
two angles behind theſe ſides are rounded by the ac- 
tion of the muſcles ;—the poſterior fide comprehended 
between them is not ſo broad as thoſe already men- 
tioned, but is more oblique and flatted by the aCtion 
of the tibralis peſlicus and flexor digitorum longus. Some 
way above the middle of the bone the internal angle ter- 
minates, and the bone is made round by the preſſure 
of the muſculus ſoleus. Near to this, the paſſage of the 
medullary veſſels is ſeen ſlanting obliquely downwards. 
The lower end of the tibia is made hollow, but ſo 
as a ſmall protuberance riſes in the middle. — The in- 
ternal ſide of this cavity, which is ſmooth, and in 
a recent ſubject is covered with cartilage, is pro- 
duced into a conſiderable proceſs, commonly nam- 
ed malleolus internus (g); the point of which is 
divided by a notch, and from it ligaments are ſent 
out to the foot. We ought to obſerve here, that this 
internal malleolus is ſituated more forwards than the 
internal condyle of the upper end of this bone ; which 
is neceſſary to be remembered in reducing a fracture 
of the leg (5).—The external ſide of this end of the 
lilia has a rough irregular ſemilunar cavity formed in 
it, for receiving the lower end of the fibula.—The 
poſterior fide has two lateral grooves, and a ſmall 
middle protuberance. In the internal depreſſion, the 
tendons of the muſculus tibialis paſticus and flexor digi- 
taruni longus are lodged; and in the external, the 
tendon of the flexor longus pollicis plays. — From the 
middle protuberance, ligamentous ſheaths go out, 

tor tying down theſe tendons. 
Ibe articulations and motions of the tibia ſhall be 
explained, 


(g) Pevpoy, ve, talus, clavicula, clavilla interior, clavilla do- 
meitica. 


(% Winſlow, Expoſition anatomique des os ſecs, ſect. 865. 
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explained, aſter all the three bones of the leg are de- 
ſcribed. 

Both the ends of the zibia are cartilages at birth, 
and become afterwards epiphy/cs. | 

FIBULA (i) is the ſmall long bone, placed on the 
outſide of the leg, oppoſite to the external angle of 
the tibia; the ſhape of it is irregularly triangular. 

The head of the fibula has a ſuperficial circular ca- 
vity formed on its infide, which, in a recent ſubject, 
is covered with a cartilage, but ſo cloſely connected 
to the 7ibia by ligaments, as to allow only a ſmall 
motion backwards and forwards.— This head is pro- 
tuberant and rough on its outſide, where a ſtrong 
round ligament and the pr py biceps are inſerted ; 

and below the back-part of its internal ſide, a tuber- 
cle may be remarked, that gives riſe to the ſtrong 
tendinous part of the ſo/zus muſcle, 

The body of this bone is a little crooked inwards 
and backwards, which figure is owing to the actions 
of the muſcles; but is {till further increaſed by nur- 
ſes, who often hold children careleſsly by the legs.— 
The ſharpeſt angle of the fibula is forwards, on each 
fide of which the bone is conſiderably, but unequally, 
depreſſed by the bellies of the ſeveral muſcles that 
rile from, or act upon it; and, in old people, theſe 
muſcles make diſtinct ſinuoſities for themſelves. 
The external ſurface of the fibula is depreſſed oblique- 
ly from above downwards and backwards, by the two 
peronæi.— Its internal ſurface is unequally divided in- 
to two narrow longitudinal planes, by an oblique ridge 
extended from the upper part of the anterior angle, 
to join with the lower end of the internal angle. 
To this ridge the ligament ftretched between the two 
bones of the leg is connected.— The anterior of the 
two planes is very narrow above, where the extenſor 
longus digitorum and extenſor longus pollicis ariſe from 
it; but is broader below, where it has the print of 
the nonus Veſalii.— The poſterior plane is erg 

| ollow, 


(i) TLapexvnyuor, perone, focile minus, arundo minor, canna m 
nor cruris, ſura, radius. 


* 


I %% ᷣ %% rn 6. ©... 


Or Tut SKELETON 225 


hollow, giving origin to the larger ſhare of the tibialir 
Micus.— The internal angle of this bone has a tendi- 
nous membrane fixed to it, from which fibres of the 
exor digitorum longus take their riſe.— The poſterior 
ſurface of the fibula is the plaineſt and ſmootheſt, but 
is made flat above by the /olzus, and is hollowed be- 
low by the flexor pollicis longus. In the middle of this 
ſurface the canal for the medullary veſſels may be 

ſcen flanting downwards. 
[ have taken particular notice of the entry and di- 


rection of the medullary veſſels of the large bones of 


the extremities (a) ; becauſe, in ſeveral chirurgical 
caſes, a ſurgeon, who is ignorant of this, may do 
miſchief to his patient. Thus, for example, if theſe 
veſſels are opened very near to their entry into the 
bone, or while they are in the oblique paiſage through 
it, an obſtinate hæmorrhagy may enſue : For the ar- 
teries being connected to the bony paſſage, ſtyptics, 
and other like corrugators, are vainly applied; com- 
preſſing inſtruments can do no ſervice, and ligatures 
cannot be employed. There ſeems to be a particular 
deſign in the contrivance of theſe canals ; thoſe in the 
os humerti, tibia, and fibula, running obliquely down- 
wards from their external entry; whereas in the ra- 
dius, ulna, and os femoris, they flant upwards, where- 
by the arteries and nerves which are ſent into theſe 
three laſt bones, muſt ſuffer a conſiderable reflection 
before they come at the cance//i. The reaſon of this 
diverſity may perhaps be, that the arteries, which are 
ſo [mall within the — as to have no ſtrong con- 
tractile propelling force in their coats, and where they 
are not aſſiſted by the action of any moving neigh- 
bouring organ, thould have, at leaſt in their paſſage 
through the bone, a favourable deſcent for their fi. 
quids: Which, it is evident, they have in the de- 
ſcending oblique paſſages formed for them in the firſt 
claſs of bones, to wit, the os humeri, tibia, and fibu- 
la, which are generally depending; and they alſo moſt 
frequently acquire the like advantage in the radias, 


ulna, 


(e) Havers, Ofteolog. nov, diſc. . p. 59+ 
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ulna, and os femoris; becauſe the hand, in the moſt 
natural poſture, is higher than the elbow ; and when 
we fit or he, the lower end of the thigh bone comes 
to be at leaſt as high raiſcd as the upper. In ſtanding 
and walking, or when the arms are moved, the blood 
muſt indeed aſcend as it paſſes through the bones of 
the fore-arm and thigh ; but the preſſure of the muſ- 
cles, then in action, on the veſſels, before they enter 
the bones, is ſufficient to compenſate the diſadvantage 
of their courſe. This reaſoning ſeems to be ſtill en- 
forced, by obſerving, that this paſſage is always near- 

er the upper than the lower ends of theſe bones. 
The lower end of the fibula is extended into a 
ſpongy oblong head, on the inſide of which is a con- 
vex, irregular, and frequently a ſcabrous ſurface, that 
is received by the external hollow of the tibia, and ſo 
firmly joined to it by a very thin intermediate carti- 
lage and ſtrong ligaments, that it ſcarce can move.— 
Below this, the fibula is ſtretched out into a coronoid 
roceſs, that is ſmooth, covered with cartilage on its 
internal fide, and is there contiguous to the outſide 
of the firſt bone of the foot, the aftragalus, to ſecure 
the articulation. This proceſs, named malleo/us ex- 
ternut, being ſituated farther back than the internal 
malleolus, and in an oblique direction, obliges us na- 
turally to turn the fore - part of the foot outwards (5), 
At the lower internal part of this proceſs, a ſpongy 
cavity for mucilaginous glands may be remarked; 
from its point ligaments are extended to the a raga- 
lus, os calcis, and os naviculare, bones of the foot; 
and from its inſide ſhort ſtrong ones go out to the 
aſtragalus. On the back-part of it a ſinuoſity is made 
by the tendons of the peronæi muſcles. —When the 
ligament extended over theſe tendons from the one 
Ge of the depreſſion to the other is broke, ſtretched 
too much, or made weak by a ſprain, the tendons 
frequently ſtart forwards to the outſide of the fibula. 
he conjunction of the upper end of the fibula 
with the tibia is by plain ſurfaces tipped with earti- 
lage, 


(3) Winſlow, Memoires de I'acad, des ſciences, 1723+ 
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lage, and at its lower end the cartilage ſeems to glue 
the two bones together, not, however, ſo firmly in 
young people, but that the motion at the other end 
of ſuch a long radius is very obſerveable.—in old ſub- 
jets I often ſee the two bones of the leg grown to- 
gether at their lower ends. 

The principal uſe of this bone is to afford origin 
and inſertion to muſcles; the direction of which may 
be a little altered on proper cccahons, by its upper 
part ſhuffling backwards and forwards.—lt likewiſe 
helps to make the articulation of the foot more ſecure 
and firm.—The ends of the tibia and fibula being 
larger than their middle, a\ſpace is here left, which 
is filled up with ſuch anoth&r- ligament as I deſcribed 
extended between the bones of the fore- arm; and 
which is alſo difcortinued at its upper part, where 
the tibialis anticus immediately adheres to the leur 
and tibialis poſlicus ; but every where elle it gives ori- 
gin to muſcular fibres (a). 

Both the ends of this bone are cartilaginous in a 
ripe child, and aſſume the form of appendices before 
they are united to its body. 

ROTULA (6) is the ſmall flat bone ſituated at the 
fore-part of the joint of the knee.—lts ſhape reſem- 
bles the common figure of the heart with its point 
downwards.— | he anterior convex ſurface of the re- 
tula is pierced by a great number of holes, into which 
fibres of the ſtrong ligament that is ſpread over it, 
enter.—Behind, its ſurface is ſmooth, covered 
with cartilage, and divided by a middle convex ridge 
into two cavities, of which the external is largeſt ; 
and both are exactly adapted to the pulley of the os 
femoris, on which they are placed in the molt ordina- 
ry uaſtraining poſtures of the leg; but when the leg 
is much bended, the rotu/a deſcends far down on the 
condyles; and when the leg is fully extended, the 
rotula riſes higher, in its upper part, than the pulley 

s of 


(a) Weitbrecht, Syndeſmolog. p. 156. 
(b) *Emiuuais, Au ü,. vo X05, triyovaTic, Tavortipov, pa- 


tella, mola, genu, ſcutitorme os, cartilaginoſum, diſciforme, oculus 
genu. 
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of the thigh-bone.—The plain ſmooth ſurface is ſur. 
rounded by a rough prominent edge, to which the 
capſular ligament adheres :—Below, the point of the 
bone is — where the ſtrong tendinous ligament 
from the tubercle of the 21 a is fixed. — l he upper hori- 
zontal part of this bone is flatted and unequal, where 
the tendons of the extenſors of the leg are inſerted. 
The ſubſtance of the rotula is cellular, with ver 

thin external firm plates: But then theſe cells are ſo 
ſmall, and ſuch a quantity of bone is employed in 
their formation, that ſcarce any bone of its bulk is 
ſo ſtrong. Beſides, it is covered all over with a thick 
ligament, (as it was obſerved, that this ſort of bones 
generally is), to connect its ſubſtance, and is moveable 
to one ſide or other; therefore is ſufficiently ſtrong to 
reſiſt the ordinary actions of the large muſcles that 
are inſerted into it, or any common external ſorce 
applied to it; while a fixed proceſs, ſuch as the obe- 
cranon, would not have been ſufficient to bear the 
whole weight of our bodics, which frequently falls 
on it, and would have hindered the rotatory motion 
of the leg. Notwithſtanding theſe precautions to 
preſerve this bone from ſuch injuries, yet I have ſeen 
a tranſverſe fracture in it, when, by the report of the 
patient, and of the people about him, and by the 
want of ſwelling, diſcolouring, or other mark of 
bruiſe or contuſion, it was plain the bone was broken 
by the violent ſtraining effort of the muſcles (c). 
Though my patient recovered the uſe of the joint of 
the knee, yet I think it reaſonable to believe, that this 
ſort of fracture is commonly attended with difficulty 
of motion, after the broken parts of the rotula are 
reunited ; becauſe the callous matter probably extends 
itſelf into the cavity of the joint, where it either 
grows to ſome of the parts, or makes fuch an inequa- 
lity on the ſurface of this bone, as does not allow it 
to perform the neceſſary motions on the condyles of 


the femur (d). 


At 


(c) See Ruyſch. Obſerv. anat. chirurg. obſ. 3. 
d) Pare, liv, 15. cap. 23. 
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At the ordinary time of birth, the rotula is entire- 
ly cartilaginous, and ſcarcely aflumes a bony nature 
ſo ſoon as molt epiphyſes do. 

The parts which conſtitute the joint of the knee 
being now deſcribed, let us examine what are its 
motions, and how performed.—'[ he two principal 
motions are flection and extenſion.— In the former of 
theſe, the leg may be brought to a very acute angle 
with the thigh, by the condyles of the thigh-bones 
being round and made ſmooth far backwards. In 
performing this the ratula is pulled down by the 71ba. 
When the leg is to be extended, the rr 15 drawn 
vpwards, conſequently the tibia forwards by the ex- 
tenſor muſcles z which, by means of the protuberant 
joint, and of this thick bone with its ligament, have 
in effect the chord, with which they act, fixed to the 


' tibia at a conliderable angle, theretore act with ad- 


vantage; but are reſtrained from pulling the leg far- 
ther than to a ſtraight line with the thigh, by the 
poſterior part of the creſr ligament, that the body 
might be ſupported by a firm perpendicular column: 
For at this time the thigh and leg are as little move- 
able in a rotatory way, or to either ſide, as if they 
were one continued bone. But when the joint is a lit- 
tle bended, the retu/a is not tightly braced, and the 
poſterior ligament is relaxed; therefore this bone may 
be moved a little to either fide, or with a ſmall rota- 
tion in the ſuperficial cavities of the fibia; which is. 
done by the motion of the external cavity backwards 
and forwards, the internal ſerving as a fort of axis 
(a). Seeing then one part of the croſs ligament is 
Gtuated perpendicularly, and the poſterior part is 
ſtretched obliquely from the internal condyle of the 
thigh outwards, that poſterior part of the croſs liga- 
ment prevents the leg's being turned at all inwards; 
but it could not hinder it from turning outwards al- 
moſt round, was not that motion confined by the la- 
teral ligaments of this joint, which can yield little. 
: 1 This. 
(2) Winſlow, Expoſition anatomique du corps huwain, traits des 
os ſecs, 5 976. 
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This rotation of the leg outwards is of good advan- 
tage to us in croſſing our legs, and turning out feet 
outwards, on ſeveral neceſſary occaſions; though it 
is altogether fit this motion ſhould not be very large, 
to prevent frequent luxations here. While all theſe 
motions are performing, the part of the ia that 
moves immediately on the condyles is only fo much 
as is within the cartilaginous rings, which, by the 
thickneſs on their outiides, make tne cavities of the 
tibia more horizontal, by railing their exicrual fide 
where the furface of the fibia flants downwards. By 
this means the motions ot this joint are more equal 
and ſteady than otherwiſe they would have been. 
The cartilages being capable of changing a little their 
ſituation, are ſit for doing this good office in the dif- 
terent motions and poſtures of the member, and like- 
wiſe contribute to make the motions larger and quicker, 

On account of the very large ſurface of the bones 
forming the joint of the knee, and the many ſtrong 
ligaments connecting them, luxations ſeldom happen 
here. But theſe very ligaments, the aponeurgfes pal- 
ling over this joint, the quantity of fat and mucila- 
ginous glands neceſſary for lubricating it, make it 
more ſubject to white-ſwe!lings, drophes, and ſuch 
other diſorders, than any other joint of the body. 

The FOCT is divided, as well as the hand, into 
three parts, vis. tarſus, metatarſus, and toes: In the 
deſcription of which, the ſeveral ſurfaces thall be 
named, according to their natural ſituation, viz, the 
broad of the ſoot, ſhall be called ſuperior 3 the /o/e, 
inferior; the fide on which the great toe is, internal; 
that where the littlz toe is, external. 

The tar/us (a) conſiſts of ſeven ſpongy bones; to wit, 
the aſtragalus, os calcis, naviculare, cuboides, cuneiforme 
externum, cuneiforme medium, and cuneiforme internum. 


The aftragalus is the uppermoſt of theſe bones.— 


The os calcis is below the aftragalus, and is conhider- 


ably prominent backwards ocyond the other bones, to 


form the heel.—The os naviculare is in the middle of 


the 


(s) Raſſetta, 
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the internal ſide of the tar/us.—The os cuboides is the 

moſt external of the row of four bones at its fore - part. 

be os crneiforme externum is placed at the infide 

of the cuboid.— The cuneiforme medium is between the 

external and internal cuneiform bones, and the internal” 
cuneiform is put at the internal fide of the foot. 

That the deſcription of theſe bones may not be 
immoderately ſwelled with repetition, I deſire, once 
for all, to obſerve, That wherever a ridge is men- 
tioned, without a particular uſe aſſigned, a ligament 
is underſtood to be fixed to it; or where a ſpongy 
rough cavity, depreſſion, or a is remarked, without 
naming its uſe, a ligament is inſerted, and mucilagi- 
nous glands are lodged : For ſuch will occur in the de- 
tail of each of theſe bones. 

The upper part of the afragalus (5) is formed into 
a large ſmooth head (c), which is ſlightly hollowed 
in the middle; and therefore reſembles a ſuperficial 
pulley, by which it is fitted to the lower end of the 
tibia.—The internal ſide of this head is flat and ſmooth, 
to play on the internal mallealus.— The external fide 
has alſo ſuch a ſurface, but larger, for its articulation. 
with the external malleolus. Round the baſe of this 
head there is a rough f/a ; and, immediately beſore 
the head, as alſo below its- internal ſmooth ſurface, , 
we find a conſiderable rough cavity. 

The lower ſurface of the aftragalus is divided by 
an irregular deep rough A , which at its internal 
end is garrow, but gradually widens, as it ſtretches: 
obliquely outwards and forwards.—TFhe ſmooth ſur- 
face, covered with cartilage, behind this %, is large, 
oblong, extended in the ſame oblique ſituation with 
the %a, and concave, for its conjunction with the 
ot calcts,— 1 he. back-part of the edge of this cavity is. 
produced into two ſharp-pointed rough proceſſes, be- 
tween which is a depreſhon made by the tendon of 
the flexor pollicis longus.— The lower ſurface before? 

T1 the” 


(b) *Arprog, talus, baliſtz os, mallcolus, chaib, quatrio, . 0s. telſca 
rz, claviculz, unciforme. | 
(e) Terpupogs 
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the /a is convex, and compoſed of three diſtin& 
ſmooth planes. The long one behind, and the exterior 
or ſhorteſt, are articulated with the heel-bone ; while 
the internal, which is the moſt convex of the three, 
reſts and moves upon a cartilaginous ligament, that 
is continued from the calcaneum to the os ſcaphoides, 
Without which ligament, the Hragalus could not be 
ſuſtained, but would be prefſed out of its place by 
the great weight it ſupports, and the other bones of 
the tarſus would be ſeparated. - Nor would a bone be 
fit here, becauſe it muſt have been thicker than could 
conveniently be allowed; otherwiſe it would break, 
and would not prove ſuch an eaſy bending baſe, to 
leſſen the ſhock which is given to the body in leaping, 
running, &c. 

The ſore-part of this bone is formed into a convex 
oblong ſmooth head, called by ſome its proceſs, which 
is received by the os naviculare. Round the root of 
this head, eſpecially on the upper ſurface, a rough 
foſſa may be remarked. 

The agalus is articulated above to the 7ibia and 
fibula, which together form one cavity. Though, in 
this articulation, the boncs have prominencies and ca- 
vities ſo ſmall, as might allow motions in all direc- 
tions; yet the flection and extenſion are the moſt 
conſiderable, the other motions being confined by the 
mallecli, and by the {irong ligaments which go out 
from the points of theſe proceſſes to the affragalus and 
og calcts,— When the foot is brnded, fo tar as it is 
commonly when we ſtand; no lateral or rotatory mo— 
tion is allowed in this joint; for then the head of the 
aſtragalis is ſunk deep between the malleoli, and the 
ligaments are tenſe; but when the foot 1s extended, 
the affragalus can move a little to either fide, and 
with a ſma!l rotation. By this contrivance the foot 
is firm, when the weight of the body is to be ſupport- 
ed on it; and when a foot is raiſed, we are at liber- 
. ty to direct it more exactly to the place we intend 

next to ſtep upon. —T he affragalus is joined below, 
0 the os calcis; and before, to the os navicwlare, 1 
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the manner to be explained, when theſe bones are 
deſcribed. | 

A conſiderable ſhare of this bone is offified in a 
new-born infant. 

Calcaneum (d) is the largeſt bone of the ſeven.— 
Behind, it is formed into a large knob, commonly 
called the hee: The ſurface of which is rough be- 
hind, where the fende Achillis is inſerted into it; and 
above it, it is hollow and ſpongy. Farther forwards, 
on the upper ſurface of the calcaneum, there is an ir- 
regular oblong ſmooth convexity, adapted to the con- 
cavity at the back-part of the affragalus: And be- 
yond this a narrow fa is ſeen, which divides it from 
two ſmall concave ſmooth ſurfaces, that are joined to 
the fore-part of the affragalus.—Behind the poſterior 
of theſe ſmooth ſurfaces, which is the largeſt, a ſmall 
ſinuoſity is made by the tendon of the flexor digitorum 
langus; at the fore-part of which a ſmall rough pro- 
tuberance appears, that gives rite to the muſculus ex- 
tenſor digitarum brevis. N 

The external (ide of this bone is flat, with a ſuper- 
ficial % running horizontally, in which the tendon 
of the muſculus peroneus longus is lodged. — The inter- 
nal ſide of the heel-bone is hollowed, for lodging the 
origin of the maſſa cornea Jac. Sylvii, and for the 
ſafe paſſage of tendons, nerves, and arteries Under 
the lide of the internal ſmooth concavity, a particular 
groove is made by the tendon of the flexor pollicis lon= 
gus; and from the thin protuberance on this internal 
lide, the cartilaginous ligament that ſupports the a- 
firagalus, goes out to the os naviculare; on which li- 
gament, and on the edge of this bone to. which it 1s 
fixed, the groove is formed for the tendon of the 
flexor digitarum profundus. 

The lower ſurface of this bone is preſſed flat at the 
back-part, by the weight of our bodies; and imme- 
diately before this plane, there are two tubercles, 
from the internal of which the muſculus abductor polli- 
cis, flexor digitorum ſublimis, as allo part of the aps= 

neuroſis 

(d) Os calcis, rrepra, calcar pedis. 
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neuroſis plantaris, and of the abductor minimi digiti, 0 
have their origin; and the other part of the abductor ſ 
minimi digiti and aponeurgſis plantaris riſes from the 
external.— Before theſe protuberances this bone is a 
concave, for lodging the flexor muſcles; and at its 1 
fore- part we . gate a rough depreſſion, from [ 
which, and a tubercle behind it, the ligament goes : 
t 
t 


out that prevents this bone to be ſeparated from the 
ar cuboides. 

'The fore-part of the os calcis is formed into an ob- 
long pulley-like ſmooth ſurface, which is circular at 
its upper external end, but is pointed below. This 
ſmooth ſurface is fitted to the vs cuboides. 

Though the ſurfaces by which the afragalus and o- | 
calcis are articulated, ſeem fit enough for motion; 
yet the very ſtrong ligaments by which theſe bones h 
are connected, prevent it, and render this principal | 
part of our baſe, which reſts on the ground, 7 Twit, | 
the os calcis, firm. 

A large ſhare of the heel-bone is offified at the or- | 
dinary time of birth, and the large knob appears af- | 
terwards in form of an piphyſe 

Os naviculare (e), is ſomewhat circular.—It is form- 
ed into an oblong concavity behind for receiving the 
anterior head of the aftragalus.—On the upper ſur- 
face there is a rough foa.—Below, the os naviculare 
is very unequal and rough ; but hollow for the ſafe- 
ty of the muſcles.—On its infide a large knob riſes 
out, from which the abductor pollicis takes in part its 
origin, the tendon of the tibialis poſticus is inſerted in- 
to it, and to it two remarkable ligaments are fixed; 
the firſt is the ſtrong one, formerly mentioned, which 
ſupports the affragalus; the ſecond is ſtretched from 
this bone obliquely croſs the foot, to the metatarſal 
bones of the middle toe, and-of the toe next to the 
little one.—On the outſide of the vs naviculare there 
is a ſemicircular ſmooth ſurface, where it is joined 
to the os cuboides.— The fore-part of this bone is all 

covered. 


(e) Exxperidng, 0s cymbæ. 
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covered with cartilage, and is divided into three 
ſmooth planes, fitted to the three ofa cuneiformia. 

The os naviculare and aftragalus are joined as a ball 
and ſocket, and the naviculare moves in all directions 
in turning the toes inwards, or in raiſing or depreſ- 
ſing either fide of the foot, though the motions are 
greatly reſtrained by the ligaments which connect 
this to the other bones of the tarſus.—A weakneſs of 
theſe ligaments cauſes ſometimes an unnatural turn of 
the fore-part of the foot inwards. | 

The os naviculare is wholly cartilaginous in a new- 
born infant. 

OS CUBOIDES (a) is a very irregular cube.— 
Behind, it is formed into an oblong unequal conca— 
vity, adapted to the fore-part of the os calcis—On 
its internal fide, there is a ſmall ſemicircular ſmooth 
cavity, to join the os naviculare.—Ilmmediately be- 
fore which, an oblong ſmooth plane is made by the 
os cuneiforme externum.—Pelow this, the bone is hol- 
low and rough.-On the internal fide of the lower 
ſurface, a round protuberance and fea are found, 
where the muſculus abductor pollicis has its origin. 
On the external fide ot this ſame ſurface, there is a 
round knob, covered with cartilage; immediately 
before which, a ſmooth / may be obſerved, in 
which the tendon of the peronæus primus runs ob- 
liquely croſs the foot; and on the knob, the thin flat 
cartilage proper to this muſcle plays; in place of 
which, tometimes a bone is found: More externally 
than the knob, a rough hollow is made, for the 
ſtrong ligaments ſtretched betwixt this bone and the 
es calcis, Before, the turface of the os cubordes is flat, 
imooth, and flightly divided into two planes, for ſu- 
ſtaining the os metatarſe of the little toe, and of the 
toe next to it. 

The form of the back-part of the os cuboides, and 
the ligaments conneCting the joint there with the os 

calcis, 


(a) Hexuhee fe, cubiforme, quadratum, grandinoſum, varium, 
telſcræ, multitorme. 
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calcis, both concur in allowing little motion in thig 

art. 6 
f The oſſification of this bone is ſcarcely begun at the 
birth. 

Os cuneiforme externum (5), if we regard its ſitua- 
tion or medium by its bulk, is much of the ſhape of 
a wedge, being broad and flat above, with long ſides 
running obliquely downwards, and terminating in a 
ſharp edge.—The upper ſurface of this bone is an 
oblong ſquare.—The one behind is nearly a triangle, 
but not complete at the inferior angle, and is joined 
to the os naviculare.—The external fide is an oblong 
ſquare, divided as it were by a diagonal; the upper 
half of it is ſmooth, for its conjunction with the os MW 
euboides : The other is a ſcabrous hollow, and in its | 
fuperior anterior angle a ſmall fmooth impreſſion is 
made by the ar metatarſs of the toe next to the little 
one. The internal fide of this bone is alſo quadran- 
gular, with the fore-part of its edge made flat and 

ooth by the os metatamſ of the toe next to the great 
one, and the back-part is alſo flat and ſmooth where 
the os cuneiforme medium is contiguous to it.— The 
fore-part of this bone is an oblong triangle, for ſu- 
ſtaining the os metatarfs of the middle toe. 

Os cuneiforme medium, or minimum, is ſtill more 
exactly the ſhape of a wedge than the former.—lts 
upper part is ſquare ;—its internal ſide has a flat 
ſmooth ſurface above and behind, for its conjunction 
with the following bone; with a ſmall rough #/z 
below ; and a conſiderable ſhare of it is rough and 
hollow. —The external fide is ſmooth and a little 
hollowed, where it is contiguous to the laſt deſcribed 
bone.—Behind, this bone is triangular, where it is 
articulated with the os naviculare; and it is allo 
triangular at its fore-part, where it is contiguous to 
the os metatarſi of the toe next to the great one. 

Ot cuneiforme maximum, or internum, differs from 

the two former in its ſituation, which is more ob- 
lique than theirs. Beſides, its broad thick part is | 
k ” placed | 


(5) Chalcoideum externum, 
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placed below, and the ſmall thin point is above and 


outwards; while its under broad ſurface is concave, 
for allowing a ſafe paſſage to the flexors of the great 
toe. —The ſurface of this os cuneiforme behind, where 
it is joined to the os naviculare, is hollow, ſmooth, 
and of a circular figure below, but pointed above.— 
The external fide conſiſts of two ſmooth and flat 
ſurfaces, whoſe direction is nearly at right angles 
with each other. With the poſterior, that runs ob- 
liquely from below forwards and upwards, the er 
cuneiforme minimum is joined; and with the anterior, 
whole direction is longitudinal, the os metatarſe of the 
toe next to the great one is connected. — The fore- 
part of this bone is ſemilunar, but flat and ſmooth, 
for ſuſtaining the os metatar/; of the great toe.—Fhe 
internal fide is ſcabrous, with two remarkable tu- 
bercles below, from which the muſculus abductor palli- 
cis riſes, and the tibialis anticus is inſerted into its up- 
per part. 

The three cuneiſorm bones are all ſo ſecured by li- 
gaments, that very little motion is allowed in any of 
them; and they are cartilaginous in a fetus of nine 
months. 

Theſe ſeven bones of the farſus, when joined, are 
convex above, and leave a concavity below, for lodg- 
ing ſafely the ſeveral muſcles, tendons, veſſels, and 
nerves, that ly in the ſole of the foot.—ln the recent 
ſubject, their upper and lower ſurfaces are covered 
with ſtrong ligaments which adhere firmly to them ; 
and all the bones are fo tigh:ly connected by theſe 
and the other ligaments, which are fixed to the 
rough ridges and ſaſſæ mentioned in the preceding de- 
(cription of the particular bones, that, notwithſtand» 
ing the many ſurfaces covered with cartilage, ſome 
of which are of the form of the very moveable ar- 
ticulations, no more motion is here allowed, than 
only to prevent too great a ſhock of the fabric of the 
body in walking, leaping, &c. by falling on too ſolid 
a bale z which, if it was one continued bone, would 


likewiſe be much more liable to be broken; * in 
order 
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order to make our foot accommodate itſelf to the ſur. 
faces we tread on, by becoming more or leſs hollow, 
or by raiſing or depreſſing either fide of it, as might 
be judged by what was ſaid of the particular bones. 

Den here occaſion, as in the wriſt, great pain 
and obſtinate tumours, which too oſten cauſe carious 
bones. | 

-. MET AT ARSUS (c) is compoſed of five bones, 
which, in their general characters, agree with the 
metacarpal bones; but may be diſtinguiſhed from 
them by the following marks: 1. They are longer, 
thicker, and ſtronger. 2. Their anterior round ends 
are not ſo broad, and are leſs in proportion to their 
baſes. 3. their bodies are ſharper above and flat- 
teri on their ſides, with their inferior ridge inclined 
more to the outſide. 4. The tubercles at the lower 
parts of the round head are larger. 

The firſt or internal metatarſal bone is eaſily di- 
ſtinguiſhed from the reſt by its thickneſs.—The one 
next to it is the longeſt, and with its ſharp edge al- 
molt perpendicular. —The others are ſhorter and 
more oblique, as their ſituation is more external. 
Which general remarks, with the deſcription I am 
now to give of each, may teach us to diſtinguiſh them 
from each other. 145 

Os metatarſi pollicis is by far the thickeſt and 
ſtrongeſt, as having much the greateſt weight to ſu- 
ſtain. Its baſe is oblowg, irregularly concave, and of 
a ſemilunar figure, to be adapted to the os cuneiforme 
maximum.—The inferior edge of this baſe is a little 
prominent and rough, where the tendon of the pero- 
neus primus muſcle is inſerted.— On its outſide an 
oblique circular depreſſion is made by the ſecond 
metatarſal bone.— Its round head has generally on its 
fore-part a middle ridge, and two 3 cavities, 
for the ofa ſeſamoidea; and on the external fide a de- 
preſſion 1s made by the following bone. 

ö Os 


(e) Trybog, reien, planta, planum, veſtigium, ſolium, pectus, præ· 
cordium, pectuſculum. 
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Os metatarſi of the ſecond toe, is the longeſt of 
the five, with a triangular baſe ſupported by the os 
cuneiforme medium and the external fide produced into 
a proceſs; the end of which is an oblique ſmooth 
plane, joined to the os cuneiforme externum. Near 
the internal edge of the baſe, this bone has two ſmall 
depreſſions, made by the os cuneiſorme maximum, be- 
tween which is a rough cavity.—Farther forwards we 
may obſerve a ſmooth protuberance, which is joined 
to the foregoing bone. On the outſide of the baſe 
are too oblong ſmooth ſurfaces, for its articulation 
with the following bone; the ſuperior ſmooth ſurface 
being extended longitudinally, and the inferior per- 
pendicularly; between which there is a —_ foſſa. 

Os metatarſi of the middle toe, is the ſecond in 
length.—lts baſe, ſupported by the vs — r ex- 
teruum, 1s triangular, but flanting outwards, where 
it ends in a ſharp-pointed little proceſs; and the angle 
below 1s not completed. 

The internal fide of this baſe is adapted to the 
preceding bone ; and the external fide has alſo two 
ſmooth ſurfaces covered with cartilage, but of a dif- 
ferent figure; for the upper one is concave, and, be- 
ing round behind, turns ſmaller as it advances for- 
wards; and the lower ſurface is little, ſmooth, con- 
vex, and very near the edge of the baſe. 

Os metatatſi of the fourth toe, is near as long as 
the former, with a triangular flanting baſe joined to 
the os cubordes, and made round at its external angle, 
having one hollow ſmooth ſurface on the outſide, 
where it is preſſed upon by the following bone, and 
two on the internal ſide, correſponding to the for- 
mer bone; behind which is a long narrow ſurface 
impreſſed by the os cuneiforme externum. 

Os metatarſi of the little toe, is the ſhorteſt, ſituat- 
ed with its two flat ſides above and below, and with 
the ridges laterally.—The baſe of it, part of which 
reſts on the os cuboides, is very large, tuberous, and 
produced into a ee procels cxternally, where 

part 
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part of the abductor minimi digiti is fixed; and into 
its upper part the peronæus ſecundus is inſerted. It 
ünſide has a flat conoidal ſurface, where it is conti. 
guous to the preceding bone. 

When we ſtand, the fore-ends of theſe metatarſal 
bones, and the os calcis, are our only ſupporters z and 
therefore it is neceſſary they ſhould be (ſtrong, and 
ſhould have a confined motion. | 

The bones of the TOES are much a-kin to thoſe 
of the thumb and fingers; particularly the two of the 
great toe are preciſely formed as the two laſt of the 
thumb; only their poſition, in reſpect of the other 
toes, 1s not oblique; and they are proportionally 
much ſtronger, becauſe they are {ubjected to a greater 
force; for they ſuſtain the force with which our 
bodies are puſhed forwards by the foot behind at 
every ſtep we make; and on them principally the 
weight of the body is ſupported, when we are raiſed 
on our tiptoes. 

The three bones in each of the other four toes, 
compared to thoſe of the fingers, differ from them in 
theſe particulars.— They are leſs, and ſmaller in pro- 
portion to their lengths :—— Their baſes are much 
larger than their anterior ends : 'Their bodies are more 
narrow above and below, and flatter on the ſides.— 
The ficſt phalanx is proportionally much longer than 
_ bones of the ſecond and third, which are very 

ort. | 

Of the four, the toe next to the great one, has the 
largeſt bones in all dimenſions, and more externally 
the toes are leſs. —The little toe, and frequently that 
next to it, have the ſecond and third bones intimate- 
ly united into one; which may be owing to their 
Heile motion, and the great preſſure they are ſubject- 
ed to, | Z 

The toes are of good uſe to us in walking: for, 
when the ſole is raiſed, they bring our body, with its 
1 of gravity, perpendicular to the advanced 
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The bones of the metatar/us and toes, are in the 
ſame condition in children as thoſe of the metacarpus 
and fingers. 

The only bones now remaining to complete the 
deſcription of the ſkeleton, are the ſmall ones, which 
are found at the joints of the fingers and toes, and in 
ſome other parts, called | 

0884 SESAMOIDEA, which are of very diffe- 
rent figures and ſizes, though they are generally ſaid 
to reſemble the ſeed of the /eſamum.—They ſeem to 
me nothing elſe than the ligaments of the articula- 
tions, or the firm tendons of ſtrong muſcles, or both, 
become bony, by the compreſſion which they ſuffer. 
Thus the /e/ameoid bones at the beginning of the gaſt- 
rocnemii muſcles, are evidently compoſed of the ten- 
dinous fibres only.—Theſe, at the firit joint of the 
creat toe, ate as plainly the ſame continued ſubſtance 
with the ligaments and the tendons of the adductor, 
flexor, brevis, and abdudtor.— That which is fometimes 
double at the ſecond joint of that toe, is part of the 
capſular ligament; and if we enumerate the other 
ſcſamoid bones that are at any time found, we may 
obſerve all of them formed in this manner. — Their 
number, figure, ſituation, and magnitude, are ſo un- 
certain, that it were in vain to inſiſt on the differ- 
ences of each; and therefore I ſhall only in general 
remark, 

1. That where-ever the tendons and ligaments are 
firmeſt, the aCtions of the muſcles ſtrongeſt, and the 
compreſhon greateſt, there ſuch bones are moſt com- 
monly found. 

2. That, ceteris paribus, the older the ſubject is in 
which they are ſought, their number is greater, and 
their ſize is larger. 

3- The more labour any perſon is inured to, he 
has, ceteris paribus, the moſt numerous and largeſt' 
a ſeſamoidea. 

However, as the two at the firſt joint of the great 
toe are much larger than any other, are early form- 
ed, and are ſeldom wanting in an adult, we may 

U 2 judge, 
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judge, that beſides the more forcible cauſe of - their 
formation, there ſhould alſo. be ſome particular ad- 
vantage 1 at this place, rather than elſewhere, 
which may poſſibly be, to allow the fexor muſcles to 
ſend their tendons along this joint, ſecure from com- 
preſſion in the hollow between the two oblong ſeſa- 
moid bones; while, by removing theſe tendons from 
the centre of motion, and giving them the advantage 
of an angle at their inſertion, the force of the muſcles 
is increaſed, and therefore the great ſuperincumbent 
weight of our body in progreſſion is more eaſily 
raiſed. 


APPEN. 


I 


Of the Marks of a FEMALE SKELETON.. 


O finiſh the deſcription of the bones, is gene- 
rally to conclude the o/feo/ogy; but that no part 
of the ſubject may be left untouched, I think it ne- 
ceſſary to ſubjoin the diſtinguiſhing marks of the 
male and female ſkeletons; and have choſen to il- 
luſtrate them principally in the latter; becauſe wo- 
men having a more delicate conſtitution, and afford- 
ing lodging and nouriſhment to their tender fe&tuſes,, 
till they have ſufficient ſtrength and firmneſs to bear 
the injuries of the atmoſphere, and contact of other 
more ſolid ſubſtances, their bones are frequently in-- 
complete, and always of a make in ſome parts of the- 
body different from thoſe of the robuſt male; which 
agree to the deſcription already given, unleſs where- 
the proper ſpecialities of the female were particularly 
remarked z which could not be done in all places 
where they occur, without perplexing the order of- 
this treatiſe : 'Therefore I 4 rather to ſum them 
up here by way of Appendix. 
The cauſes of the following ſpecialities of the fe- 
male bones may be reduced to theſe three: 1. A weak. 
lax conſtitution. 2. A ſedentary inactive life, in- 
crealing. that conſtitution. 3. A proper frame for 
being mothers. 
The bones of women are ſmaller in proportion to- 
their length than thoſe of men; becauſe the force of 
their muſcles is not ſo great, nor is ſuch ſtrong ex- 
ternal force applied to them to prevent their ſtretch- 
ing out in length. 
he depreſſions, ridges, ſcabrous ſurfaces, and o- 
ther inequalities made by the muſcles, are not ſo 
U 3 conſpicuous: 


* 
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conſpicuous in them; becauſe their muſcles are net. 
ther ſo thick nor ſtrong, nor ſo much employed, to 
make ſo ſtrong prints on their bones. 

Their os frontis 1s more frequently divided by a 
continuation of the fagiztal ſuture, which depends 
on the firſt and ſecond general cauſes aſſigned above, 
for the ſpecialities in their bones; as will appear af- 
ter reſſecting on the account given formerly of the 
middle internal ſpine of this bone. 

Their clavicles are leſs crooked ; becauſe their arms 
have been leſs forcibly pulled forwards, which in our 
European women, eſpecially thoſe of diſtinction, is 
more hindered by their garb. | 

Their fernum is more raiſed by long cartilages be- 
low, that the thorax might be there widened in ſome 
proportion to what it is ſhortened by the preſſure up- 
on the diaphragm, when they are with child. 
The defect of bone, or the hole in the middle of 

the fernum, is ofteneſt found in them, to allow the 
paſſage of the mammary veſſels, ſay ſome; but, in 
my opinion, this is owing to a lax cenſtitution, by 
which the offification is not ſo ſoon completed as in 
men, where the action of the ſolids is vigorous, and 
the circulation of the fluids is briſk; for a much 
ſmaller hole might have ſerved this purpoſe; and the 
branches of the internal mammary veſſels which are 
ſent to the external parts of the zhorax, do not pals 
kere, but between the cartilages of the ribs, before 
theſe are joined to the fernum. 

The cartilago xiphordes, is oftener bifurcated in 
women than men, for the reaſon aſſigned in the pre- 
ecding paragraph, viz. a leſs forcible power of oflifi- 
Cation. | 
The ſuperior cartilages of the ribs ſooner oſſify, to 
fupport the weight of the mamme. . 

The middle cartilages are more flat and broad by 
the weight of the breaſts. 

The inferior cartilages are longer, for enlarging 


the cheſt. 
Weak 


APPENDIX. 235 


Weak women, who have born many children when 
young, often have the vertebræ of their back bended 
forwards, and their fernum depreſſed, or become 
round-ſhouldered and flat-breaſted (a), by the preſ- 
ſure and weight of the impregnated wterus, and by 
the ſtrong aQion of the abdominal muſcles. 

The os ſacrum is broader, and turned much more 
backwards, for enlarging the pelvis. 

The os coccygis is more moveable, and much leſs 
bended forwards, to facilitate the birth. 

The ofa ilium are more hollow, and more reflect- 
ed outwards, and conſequently further removed from 
each other, in order to widen the lower part of their 
abdomen, and for the better ſupport of the impreg- 
nated uterus. 

The ridge on the upper part of the os pubis, is 
larger in ſuch women as have born children, being 
extended by the ſtrong action of the muſculi recti ab- 
domints. 

The cartilage between the two 9a pubrs, eſpecially 
in women who have born children, is thicker than 
in men, by which the pelvis is more capacious in fe- 
males. 

The conjoined ſurfaces of the ofa pubis, and of the 
ofa innominata and ſacrum are leſs, the angle under 
the /ymphyſes of the ofa pubis, is much larger, and the 
arches formed below and behind by the ofa i/ium and 
iſchium are wider, which, with the ſtraighter os /acrum, 
and more diſtant tubera iſchii, leave a larger paſſage 
for the excluſion of the child in birth. 

The great tuberoſity of the ya iſcbium, is flatter 
in women than in men, becauſe it is more preſſed 
upon in the ſedentary life which females enjoy. 

In conſequence of the pelvis of women being wid- 
er, the articulations of their thigh-bones muſt be 
farther removed from each other: and therefore a 
larger ſpace. is left for the procreation and birth of 
children (6) ; which diſtance of the thighs, may be 

one 


(a) Cheſelden's Anatomy, book 1. chap. 3. 
(5) Albin, de oſſib. $ 339. 
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one reaſon why women in running generally ſhuffle 
more from one ſide to the other than men, to preſerve 
the centre of py of their bodies from falling too 
far to a fide of the joint of the thigh that ſupports 
them when the other is raiſed, which would en- 
danger their tumbling to the ground. 
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A. 


Cetabulum of oſſa innominata, 158. 
Analyſis, chemical, of bones, 11. Phænomenon from it, 12. 
Apophyſes, their different ſorts, uſes, 18, 19. Many ſo named are 
epiphyſes, 19. | 
Appendices, vid. Epiphyſes. 
Arm-bone, vid. Humeri os. 
Arthrodia, 31, 23. 
Articulations, 29. Symphyſis, ibid. Synarthroſis, 30. Diartbto- 
ſis, 30, 32. Diſpute concerning them, 31. | 
Aſtragalus, 221. Its articulation, 222. Of children, 228. 
Atlas, or the firſt vertebra of the neck, 133. Of infants, 134. 
Axis, or third vertebra colli, 138. 


Ones, what, 4. Their plates, ibid. Fibres, claviculi, 5. Cans 
celli, 6. Arteries, 7. Veins, 8. Nerves, ibid. Circulation 

of their liquors, nouriſhment, increaſe, decreaſe, 9g. Phenomena 
and diſeaſes, 9, 10, 16, 26. Tranſverſe canals, 7, 10. Longitu- 
dinal ones, 10. Analyſis, II. Phenomenon, uſes, 12. Perio- 
ſteum internum and marrow, ibid. Diſtinguiſhed into broad and 
round, 16. Strength increaſed by being hollow, 17. Proceſſes, 
18. Cavities, 19. Epiphyſes, 20. Offification, 22. Phæanome- 
na, 26. Articulations, 29, | 

Breaſt- bone, vid. Sternum. 

Bregma, 67. 

Broad bones, their ſtructure, 16. 


C. 


Aleis os, 223. Of children, 224. 
Cancelli of bones, 6. Corrugati, eribriformes, reticulares, 
uſes, ibid. 
Canini dentes, 118. 
Carpus conſiſts of eight bones, 193. Its figure, ſubſtance, articula» 
tion, motions, 198. Uſes; of infants, 199. 
Cartilages, what; their plates, fibres, 37. Veſſels, nerves, 37, 38. 
Oſſification, how prevented, 38. Thcir uſes, diſeaſes, 39, 40. 
Cavities of bones, their different kinds, 19. Uſes, 20. 
Cervical vertebrz, their diſtinguiſhing marks, 131, Atlas, ibid, 
Dentata, 134. .Axis, 138, Seventh, ibid. 
Gbeck-bones, vid. Malarum ov. 
Clavicles, 
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Clavicles, 175. Internal end, ibid. Body, 176. External end, 

Ry veſſels, ſubſtance, articulation, ibid. Of children ; 
es, 177. _ | 

Claviculi of bones, perpendicular, Vite, headed, erooked, 5. 

Coeeygis os, 148. Its firſt bone, ibid. Its ad, zd, 4th bones, I49, 
150. Subſtance, motion, diſcaſes, uſes, 150, 151. 

Collar-bone, vid. Clavicle. 

Coronal ſuture, 50. 

Coſtz, vid. Ribs. 

Cranium, its figure, 47. Surfaces, 48, Tables, diploe, 49. Con- 
fiſts of fix proper, 50. and two common bones, 79. Its ſatures, 50, 

Cubitus, vid. Fore- arm. ; ? 

- Cuboides os, 225. At the birth, 226. 

Cuneiforme os, of the wriſt, 195. 

Cuneiformia oſſa, of the foot, externum, 226. Medium internum, 
ibid. At the birth, 227. 


3 D. 

ntata, or 2d vertebra of the neck, 134. Its diſtinguiſhing 

marks, 135.; of infants, 136. 

Dentes, vid. Tecth. 

Diarthroſis, 30, 32. Its three ſpecies, Enarthroſis, Arthrodia, Gin- 
glimus, 31, 33. | 

Digiti, vid. Fingers and Toes. ; 

Diploe of the ſkull, 49. 

Dorſal vertebræ, their diſtinguiſhing ſtructure, 139. Wherein they 
differ from each other, 140. 


2 31, 33. | | 
Epiphyſes, 19, 20. Several have apophyſes, 20. Their uſes, 
20, 21. 

Ethmoidal ſuture, 54. 

Ethmoides os, its cribriform plate, 80. Naſal plate, ibid. Cellu- 
lz, oſſa ſpongioſa, 81. Connection, uſes, 82. Morbid phæ no- 
mena; of a child. 83. 

Extremities inferior, conſiſt, each, of thigh, 206. leg, 210. foot, 220. 
— — ſuperior, 174. conſiſt, each, of ſhoulder, 175. arm, 183. 
fore - arm, 187. hand, 193. Uſes, 205. | 


F. 
Ace, go. Compoſed, of upper jaw, ibid, Lower jaw, 108. 
Female ſkeleton, diſtinguiſhing marks of it, 233. 
Femoris os, 206. Its upper end, ibid. Body, 208. Lower end; 
209. Of infants, its articulation and motions, 210. 
Fibula, its upper end, 214. Body, ibid. Intcrior end, 216. Its 
articulation, uſes, 219. ;. of inſants, ibid. 
Fingers, their bones, phalanges, 204. Iſt, ibid. 2d, 3d, 205. Ins 
- dicis; of middle, annular, little finger, ibid. 


F ontanelle, 
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Fontanelle, 67. 

Foot, compoſed of tarſus, 220. Metatarſus, 228. Toes, 230. Its 
motion, 222. 

Fore-arm, 137. Conſiſts of ulna, ibid. Radius, 190. 

Frontal-bone, 57. Its external ſurface, proceſſes, cavities, ibid. Fo- 
ramina, 58. Internal ſurface, 59. Foramen, 60. Subſtance, 
ſinuſes, 61. Connection, 63. Uſes; of children, 64. 


G. 


Go its ſpecies, 3ZT, 33. 
Gomphoſis, 30. 


H. 
H 193. Conſiſts of carpus, ibid. Metacarpus, 199. . 
202. 

Harmonia, 30. 

Haunch- bones, vid. Ilium offa. 

Head, conſiſts of cranium, 47. Face, 90. Its motion, 136. 

Heel-bone, vid. Calcis os. 

Hip-bone, vid. Os Iſchium. 

Humeri os, 183. Its upper end, ibid. Body, 184. Lower end, 
ibid. Subſtance, articulation, 186. Motion, ibid. Of children, 
187. 

Hyoides os, 122. Its body, ibid. Cornua, 123. Appendices, ibid, 
Ligaments, ſubſtance, connection, uſes; of children, 124. 


Aw, lower, vid. Maxilla inferior. 
— upper, vid. Maxilla ſuperior. 

liam oſſa, 151. Spine, dorſum, ibid. External ſurface, 151. In- 
terior ſurface, 153. Mcdullary veſſels, ſubſtance ; of a child, 154. 

Jnciſores dentes, 117. 

Innominata oſſa, 151. Compoſed of os ilium, ibid. Iſchium, 154. 
Pubis, 156. Their great foramen, 157. Acetabulum, 158. In 
infants, 151, 159. Connection, ibid. Phenomena, ibid. Uſes, 
160. | 

Iſchium os, 154. Proceſs, depreſſions, tuber, 155. Subſtance, 156, 

Of infants, ibid. 


L. 


Ambdoid ſuture, 50. Its additamenta, ibid, 
DH Lattice-work of bones, vid. Cancelli. 
Leg, compoſed of tibia, 210. Fibula, 220. Rotula, 217. Its arti« 


culation and motions, 218. 


Ligaments, 35. Their fibres, veſſels, nerves, diſeaſes, 35, * Uſes, 


phænomena, 36. 


Lumbar vertebræ, their particular ſtructure, 142, Differences, 143. 
os, 194» 
> Magnum 


— — — — - 


| 
| 
| 
|. 
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Mgr. os, of the wriſt, 196. 

Malarum oſſa, their 3 95. Holes, LS. connee 
tion, 96. Of infants, ibid. 

Marrow, what, 13. Its chemical analyſis, its arteries, veins, nerves, 
ibid. Diſeaſes, 14. Tranſverſe and longitudinal canals for con- 
veying it, 10, 15. Uſes, 15. Phænomena and diſcaſes, 14, 16. 

Maxilla inferior, 108. The chin, ſides, baſe, 10g. Phznomena, 
angles, proceſſes, 110. — ſubſtance, 110, 111. Articu- 
lation, III. Motions, 112. Of. infants, uſes, 113. 

—— ſuperior, conſiſts of 13 bones, 91. Their connection, ibid. 

Maxillaria offa, their proceſſes, 97. Cavities, 98. Foramina, 99. 
Sinuſes, 100. Morbid phznomena, ibid. Subſtance, connection, 

101. Uſes; of children, 102. 

Metacarpus, compoſed of four bones, 199. Subſtance, at the birth, 
articulation, 200. Figure, uſes, digiti indicis, 201. Medii, ibid. 
Annularis, minimi, 203. 

Metatarſus, compoſed of five bones, 228. Pollicis, 1ſt, ibid. 2d, 3d, 
4th, 229. Digiti, 230. 

Molares dentes, 117, 118. 

Mucilaginous glands, 40. Liquor ſecreted by them, ibid. Their 
cellular ſubſtance, veſſels, nerves, diſeaſes, 41. Uſes, 4% Pheno 
mena, ibid. 


N. 
N oſſa, their ſides, 93. Connection, uſes; of an infant, 94, 
Naviculare os, of the tarſus, 224. Of children, 225. 
Neck, vid. Cervicle vertebræ. 


O. 


Ccipitis os, 73. Its external ſurface, 74. Proceſſes, ibid. In- 
ternal ſurface, 76. Holes, 77. Subſtance, 78. Connection, 
ibid. Uſes, in infants, 79. 


Oſſiſication of bones, 22. Accounted for from particular diſpoſit ion 


of veſſels, and from preſſure, 23. Phenomena, 22, 26. Its hi- 


—— its hiſtory, 27. Of what uſe, 28. 


P. 


Alati os, 102. Its ſquare palate-plate, ibid. Pterygoid proce 5, 
naſal lamella, 103. Orbitar proceſs, 104. Subſtance, connec- 
tion, uſes, 105. Of children; diſeaſes, ibid. | 


Parietal bones, their external ſurface, 64. Internal ſurface, 65. 


Subſtance, ibid. Connection, uſes; of children, 66. Practical 
obſervations concerning bregma, 67. 

Patella, vid. Rotula. 

Pelvis, 151, 160. Conſiſts of os ſacrum, 144. Coccygis, 148. Offs 


ta, IST, 
Perichondrium, 
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perichondrium, its veſſels, 27. ; ; 

Perioſteum externum, 1. Its fibres, ibid. Arteries, veins, nerves, 
2, 3. Uſes, 3. Diſeaſes, 4. 

i internum, its ſtructure, uſes, 1a, 1 3. 

Phalanges of the fingers, 204. 

—ͤ— —— toes, 230. 

Piſiforme os of the wriſt, 195. 

Plates of bones, their fibres, 4. 

Pollicis manus ofla, vid. Thumb. 

——— pcdis oſſa, vid. 'Toes. 

Pores tranſverſe and longitudinal of bones, 7, 10. Their uſes, 15- 

Proceſſes of bones, vid. Apophyſes. 

pubis os, 156. Subſance; of children, 157. 


R. 
Adius, its upper end, 190. Body, ibid. Lower end, 191. Of 
children, articulation, 192. 

Ribs, 161. Their middle, poſterior end, 162. Anterior end, ſub- 
ſtance, cartilages, 163. Articulation and motion, 164. Differ 
from each other, ibid. Diſtinguiſhed into true and falſe, 165. 
Diſtinguiſhing marks of 1ſt, zd, 3d, 4th, 5th, 6th, 7th, 11th, 12th, 
167. Of infants, 168. Motion, 168, 173. 

Rotula deſcribedz 217. Its ſubſtance, 218. Articulation z of chil- 

_ dren, ibid. 

Round bones, their ſtructure, 16. Strength how increaſed, 17. 


8. 


Acrum os, its body, 144. Proceſſes, oblique, tranſverſe, 145. 
Spinal, 146. Foramina, ibid. Subſtance, - articulation, 147. 
Uſes; of children, 148. 

Sagittal ſuture, 51. 

Scaphoid bone of the wriſt, 194. 

Scapula, 177. Its bafe, inferior coſta, 178. Superior coſta, dorſum, 
anterior ſurface, 179. Proceſſes, ſpine, acromion, coracoid pro- 
ceſs, 180. "Third proceſs, medullary veſſels, 181. Subſtance, 
articulation, ibid, Uſes; of children, 183. 

Schyndeleſis, 30. 

Seſa moid bones, how formed, 231. Where to be found, ibid. 

Sharc-bone, vid. Offa Pubis. 

Shoulder, conſiſts of clavicle, 175. and ſcapula, 177. 

Shoulder-blade, vid. Scapula. 

Sinus frontales, 61. Sphenoidal, 88. Maxillary, 100. 

Skeleton, natural, artificial, 45. Situation of the bones, 46 Divid- 
ed into Head, 47. Trunk, 124. Extremitics, fuperior, 174. Infe- 
rior, 206. 

— - of a female, its differences from that of the male, 233. 

Skull, rig. Craninm. 

Sphenoid bone, $3. Its external ſurface, proceſſes, ibid. Cavities, 
85. Internal ſurface, 86. Holes proper, ibid. Common, 88. 


vinuſes, ibid, Subſtance, connection, 89, Uſes ; of children, 90. 
X Sphenoidal 
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Sphenoidal ſuture, 54. 

Spine, its ſhape, 124. Conſiſts of true vertebræ, 125. and falſe, 144. 

Spongioſa inferiora oſſa, 105. Their ſubſtance connection, uſes; of 
children, 106. 

ſuperiora oſſa, $r. 

Squamous ſutures, 52. How formed, 53. 

Sternum, 169. Its ſubſtance, ibid. Firſt bone, 170. Second bone, 
171. Xiphoid cartilage, ibid. Diſeaſes, 172. Connection; of 
children, ibid, Uſes, motion, 173. 

Suture, 30. How formed, ibid. 

- of the cranium, 50. Coronal, lambdoid, ibid. Sagittal, 

5I. Squamons, 52. Ethmoidal, ſphenoidal, tranſverſe, zygoma- 

tic, 54. Uſes, 55. 

of the face diſtinguiſhed by names, 91. Uſes, 93. 

Symphyſis, divided into ſynchondroſis, ſyneuroſis, ſyſſarcoſis, 29. 

Synarthroſis, divided into future, harmonia, gomphoſis, ſchyndeleſis, 


30. 
Synchondroſis, 29. 
Syneuroſis, 30. 
Synovia of joints, what compoſed of, 41. Its uſes, diſcaſes, 42. 
Syſſarcoſis, 30. 


T. 


3 conſiſts of ſeven bones, 220. Its articulation, 222. Uſes, 

ibid. 227. 

Teeth, 113. Their baſe, roots, perioſteum, ſubſtance, 114. Ca- 
nals, 115. Veſſels, ibid. Formation, 116. Shedding, ibid. Con- 
nection, uſes, 117. Diſtinguiſhed into inciſores, ibid. Canini, mo- 
lares, 118. Phænomena, 120, Cc. 

'Temporal bones, 67. Their external ſurface, proceſſes, 68. Cavi- 
ties, 69, 73. Holes, 70. Internal ſurtace, 71. Proceſſes, cavities, 
Holes, 72. Subſtance, ibid. Connection, 73. Uſes; of infants, 
ibid. : 

Thigh-bone, vid. Femoris os. 

Thorax, 160. Conſiſts of vertebrz, 139. Ribs, 161. Sternum, 
169. Its motion, 173. 

Thumb conſiſts of three bones ; the firſt, its articulation, 202. At 
the time of birth, 203. Second bone, its articulation, ibid. Third 
bone, 204. | 

Tibia, its upper end, cartilages, 211. Body, 212. Lower end, 213. 
Articulation ; of children, 214. 

Toes, 230. differ from the fingers, uſes, ibid. Of children, 231. 

Tranſverſe ſuture, 54. 

Trapezium os, 196. 

Trapezoides os, ibid. 

Triquetra oſſa, 51. 

Trochoides Ginglimus, 33. | 

Trunk of the {keleton conſiſts of the ſpine, 114. Pelvis, 151, 160 
Thorax, ibid. 

Turbinata oſſa, vid. Spongioſa. 


Vina 
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U. 


Luna, its upper end, 187. Body, 189. Lower end, ibid. Ar- 
ticulation, 190. Of children, 192. 
Vnciforme os of the wriſt, 197. 
Unguis oſſa, their ſurfaces, 94. Subſtance, connection, uſes, 95. 
Morbid Phænomena; of children, ibid. 


V. 


2 cervical, vid. Cervical. 
— dorſal, vid. Dorſal. 

falſe, compoſed of os ſacrum, 144. Cocey gis, 148. 

lumbar, vid, Lumbar. 

——=- true, their bodies, cartilages, 125. Proceſſes, ligaments, 
foramina, 127. Articulations, phxnomena, 128. Of 
infants, 129. Diſeaſes, 130. Divided into cervical, 
131. dorſal, 139. lumbar, 142, Uſes, ſecured from 
luxations, 143, 144. 

Veſſels of perioſteum, 2. Ot the bones, 7. Of the marrow, 13. OC 

ligaments, 35. Cartilages; 37. Mucilaginous glands, 40. 

__ 106. Its figure, ſituation, 107, Subſtance, conncRion, vulcs, 

10S, 


W. 


Women, the differences of their bones from thoſe of men, 233. 
Wormiana oſſa, vid. Triquetra. 
Wriſt, vid. Carpus. 


X. 
„ cartilage, 171. Its diſeaſes, 172. 


Z. 
Ygoma, 68. 
Zygomatic ſuture, 54. 
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To the SEVENTH EDITION. 


REING informed that the following Eſſays 
have been uſeful to the ſtudents in anato- 
my, I have cauſed them to be reprinted, with 
ſuch amendments as I thought neceſſary. 
That offence might not be given, I have 
treated all the opinions concerning the diſ- 
pitted phyſiology of the nerves with that de- 
ference which the uncertainty of the ſub- 
je required; and have not only concealed the 
names of the writers whoſe ſentiments were 
different from mine, but have ſhunned quota- 
tions from thoſe whom I approve, leſt the 
knowledge of the latter ſhould be a key to diſ- 
cover the former by. | 
Deſcriptions of the yery minute ramifications of 
the nerves are obſcure to the young gentlemen 
for whoſe uſe I write; and therefore I have 
taken notice only of the larger branches in the 
deſcription of the particular nerves. x 
The firſt occaſion of my publiſhing my great 
Maſter Boerhaave's doctrine concerning the 
Syſtole and Diaſtole of the heart, was to pre- 
vent the imputation I might have lain under of 
aſſuming it to myſelf, when my worthy Maſter 
and good friend Mr. Cheſelden inſerted it into 
his anatomy, as communicated by me, without 
mentioning 
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mentioning Boerhaave's name. Having now 
taken away all grounds of ſuch imputation, and 
the doctrine, though ſimple and beautiful, not 
appearing ſufficient to account for the phæno- 
mena of the motions of the heart, I have omit- 
ted it in this edition. 

The deſcription of the receptaculum chyli 
and thoracic duct is more accurate, than in the 
common ſyſtems of anatomy; and on that ac- 
count is here republiſhed. 

The corrections and additions made in this 
edition of the anatomy of the bones, and of 
theſe Eſſays, ſhow, that I pretend not to Per- 
fection; but I would however wiſh, that no 
more faults were imputed to me than what are 


really my own. 


THE 


THE 


A A 1 0 N 


OF T HE 


HUMAN NERVES. 
Of the NxRVES in general. 


vertebral arteries make before they paſs 

through the dura mater, theſe arteries hav- 
ing neither ſwelling muſcles nor prefſure of the at- 
moſphere to aſſiſt the courſe of the blood in them 
after they enter the ſcull, and their diviſion into innu- 
merable communicating branches in the pia mater, and 
its proceſſes, ſhew, that the liquors muſt move more 
ſlowly and equally in them than in moſt other parts 
of the body. 

2. By the aſſiſtance of injections and microſcopes, 
the very minute branches of theſe veſſels (g 1.) are 
diſcovered to go from the pia mater into the cortex, 
cineritious, or aſhy-coloured part of the cerebrum, 
cerebellum, and ſpinal marrow ; whereas we can only 
ſce longitudinal veſſels, without numerous ramifica- 
tions or reticular plexuſes, in the white medullary 
ſubſtance of theſe parts. 

3. The continuity of the cortex with the medulla of 
the encephalan and ſpinal marrow is obſervable with 
the naked eye, and is more diſtinctly ſeen with the 
athſtance of a microſcope. 

4. In 


"FF" numerous turns which the carotid and 
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4. In diſſecting the brain and cerebellum, we ſee 


>the ſmall beginnings of the medulla proceeding from 
the cortex, and can trace its gradual increaſe by the 


addition of more ſuch white ſubſtance coming from 
the cortex. 

5. Both theſe ſubſtances (5 4.) are very ſucculent; 
for, being expoſed to the air to dry, they loſe more of 
their weight than moſt other parts of the body do. 

„6. In ſeveral places we can obſerve the medulla to 
be compoſed of fibres laid at each others ſides. 

7. The medullary ſubſtance is employed in form- 
ing the white fibrous cords, which have now the name 
of nerves appropriated to them. Within the ſcull we 
ſee the nerves to be the medullary ſubſtance continued ; 
and the ſpinal marrow is all employed in forming 
nerves. 

38. The common opinion concerning the riſe of the 
nerves, founded on a ſuperficial inſpection of thoſe 
ps is, that the nerves are 8 from that 

e of the encephalon, at which they go out of the 
ſcull. But it having been remarked, after a more 
ſtrict inquiry, and preparing the parts by maceration 
in water, that the medullary fibres decuſſate or croſs 


each other in ſome parts of the medulla; as for ex- 


ample, at the corpus annulare, and beginning of the 


e marrow: And practical obſervators having re- 


ated ſeveral examples of people whoſe brain was hurt 
on one fide, while the morbid ſymptom, palſy, ap- 
ared on the other fide of the body, of which I 
(6. ſeen ſome inſtances ; and experiments made on 
brutes having confirmed theſe obſervations, it has been 
thought, that the nerves had their riſe from that ſide 
of the encephalon, which is oppoſite to their egreſs 
from the ſcull. It may however ſtill be ſaid, that 
this laſt opinion is not fully demonſtrated, becauſe a 
decuſſation in ſome parts is not a proof that it obtains 
univerſally ; and if there are examples of palſy of 
the fide oppoſite to where the leſion of the brain was, 
there are alſo others, where the injury. done to the 
brain and the palſy were both on the ſame fide. 4 
| 9. The 


e 
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9. The nerves, are compoſed, of a great many 
threads lying parallgl to each other, or nearly fo, at 
their exit from the Medulla. 

This fibrous textuùrt ident at the origizref.moſt 
of the nerves within the ſcull; and 2 | 
na of the ſpinal marrow, we can divide em into 
ſuch ſmall threads, that a very good eye can ſcarce 
perceive them; but theſe threads, when looked at 
with a microſcope, appear each to be compoſed of a 
great number of ſmaller threads. 

10. How ſmall one of theſe fibrils of the nerves 
is, we know not; but when we conſider that every, 
even the moſt minute part of the body is ſenſible, and 
that this muſt depend on the nerves (which all con- 
joined, would not make a cord of an inch diameter) 
being divided into branches or filaments to be diſ- 
perſed through all theſe minute parts, we muſt be 
convinced that the nervous fibrils are very ſmall. 
From the examination of the minimum viſibile, it is 
demonſtrated, that each fibre in the retina of the eye 
or expanded optic nerve, cannot exceed the ſize of 
the 32,400 part of a hair. 

11. The medullary ſubſtance, of which the ner- 
vous fibrils are compoſed, is very tender, and would 
not be able to reſiſt ſuch forces as the nerves are ex- 
poſed tqaayithin the bones, nor even the common 
force circulating fluids, were not the pia mater, 
and nica arachnoides continued upon them; the for- 
mer giving them firmneſs and ſtrength, and the lat- 
ter furniſhing a cellular coat to connect the threads 
of the nerves, to let them lie ſoft and moiſt, and to 
ſupport the veſſels which go with them. 

It is this cellular fubſtance that is diſtended when 


air is forced through a blow-pipe thruſt into a nerve, 


and that makes a nerve appear all ſpongy, after being 
diſtended with air till it dries; the ar nervous 
fibrils ſhrivelling ſo in drying, that they ſcarce can 
be obierved. | 
12, Theſe coats (5 11.) would not make the nerves 
ſtrong enough to bear the ſtretching and preſſure they 
are 
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are expoſed to in their courſe to the different parts of 
the body; and therefore, where the nerves go out at 
the holes in the cranium and ſpine, the dura mater is 
generally wrapt cloſely round them, to collect their 
diſgregated fibres into tight firm cords; and, that the 
tenſion which they may happen to be expoſed to, may 
not injure them before they have got this additional 
coat, it is firmly fixed to the ſides of the holes in the 
bones through which they pals. 

13. The nervous cords thus compoſed of nervous 
fibrils, cellular coat, pia and dura mater, have ſuch 
numerous blood-veſſels, that after their arteries only 
are injected, the whole cord is tinged of the colour 
of the injected liquor; and if the injection is puſhed 
violently, the cellular ſubſtance of the nerves is at 
laſt diſtended with it. | 

14. A nervous cord, ſuch as has been juſt fiow de- 
ſcribed, (F 13.), has very little elaſticity, compared 
with ſeveral other parts of the body. When cut out 
of the body, it does not become obſerveably ſhorter, 
———_ blood-veſlels contract three eighths of their 
length. 7 

7 5. Nerves are generally lodged in a cellular or 
fatty ſubſtance, and have their couiſe in the interſti- 
ces of muſcles, and other active organs, where they 
are guarded from preſſure; but in ſeveral parts they 
are ſo placed, as if it was intended that they ſhould 
there ſuffer the vibrating force of arteries, or the 
preſſure of the contracting fibres of muſcles. 

16. The larger cords of the nerves divide into 
branches as they go off to the different parts; the 
branches being ſmaller than the trunk from which 
they come, and making generally an acute angle 
where they ſeparate. 

17. In ſeveral] places, different nerves unite into one 
cord, which is commonly larger than any of the 
nerves which form it. 1 

18. Several nerves, particularly thoſe which are 
diſtributed to the bowels, after ſuch union, (5 17.), 
ſuddenly form a hard knot conſiderably larger 1 * 
a 
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all the nerves of which it is made. Theſe knots were 
called corpora olivaria, and are now generally named 
ganglions. . 

19. The ganglions have thicker coats, more nume- 
rous, and larger blood · veſſels than the nerves; ſo that 
they appear more red and muſcular. On diſſecting the 
ganglions, fibres are ſeen running longitudinally in 
their axes, and other fibres are derived from their 
ſides in an oblique direction to the longitudinal ones. 

20. Commonly numerous ſmall nerves, which con- 
junctly are not equal to the ſize of the ganglion, are 
ſent out from it, but with a ſtructure no way dif- 
ferent from that of other nerves. , 

21. The nerves ſent to the organs of the ſenſes, 
loſe there their firm coats, and terminate in a pulpy 
ſubſtance. Ihe optic nerves are expanded into the 
ſoft tender webs, the retine. 'The auditory nerve has 
ſcarce the conſiſtence of mucus in the veſlibulum, cech- 
lia, and ſemicircular canals of each ear. The papille 
of the noſe, tounge, and kin, are very ſoft. 

22. The nerves of muſcles can likeways be traced 
till they ſeem to loſe their coats by becoming very 
ſoft ; from which, and what we obſerved of the ſen- 
ſatory nerves (5 21.), there is reaſon to conclude, that 
the muſcular nerves are alſo pulpy at their termina- 
tions, which we cannot indeed proſecute by diſſection. 

23. It would ſeem neceſſary that the extremities of 
the nerves ſhould continue in this ſoft flexible ſtate, 
(4 21. 224), in order to perform their functions right: 
For, in proportion as parts become rigid and firm by 
age, or any other cauſe, they loſe of their ſenſibility, 
and the motions are more dithcultly performed. 

24. Though the fibres in a nervous cord are firm- 
ly connected, and frequently different nerves join in- 
to one trunk, or into the ſame ganglion; yet the ſen- 
ſation of each part of the body is ſo very diſtinct, 
and we have ſo much the power of moving the muſ- 
cles ſeparately, that, if the negves are principal a- 
gents in theſe two functions, Sbich-1 ſhall endeavour 
to prove they are, we * reaſon to believe that there 
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is no union, confuſion, or immediate communication 
of the proper nervous fibrils, but that each fibre re. 
mains diſtinct from. its origin to its termination. 

25. Changes produced any way upon the coats of 
the nerves, cannot however miſs to affect the nervous 
fibrils. The cellular ſubſtance may be too ſull of li- 
quor, or may not ſupply enough; the liquor may not 
be of a due conſiſtence, or it may be preternaturally 
obſtructed and collected. The pia or dura mater, 
may be too tenſe, of too lax; their veſſels may be ob- 
ſtructed; their proper nerves may be violently irritat- 
ed, or loſe their power of acting; and a great many 
other ſuch changes may happen, which will not only 
occaſion diſorders in particular nerves, but may be a 
cauſe of the ſympathy ſo frequently obſerved among 
the nerves ; which is ſo neceſſary to be attentively re- 
ow in a great many diſeaſes, in ordex to diſcover 
their true ſtate and nature, that, without this know- 
ledge, very dangerous miſtakes in the practice of 
phyſic and ſurgery may be committed. 

26. Many experiments and obſervations concur in 
proving, that when nerves are compreſſed, cut, or 
any other way deſtroyed, the parts ſerved by ſuch 
nerves, farther from the head or ſpine than where the 
injuring cauſe has been applied, have their ſenſations, 
motions, and nouriſhment weakened or loſt, while no 
ſuch effects are ſeen in the parts nearer to the origin 
of thoſe nerves; and in ſuch experiments where the 
cauſe impeding the nerves to exert themſelves could 
be removed, and the ſtructure of the nerves not in- 
jured, as for example, when a ligature made upon a 


nerve, and ſtopping its influence, has been taken away, 
the motion and ſenſation of the parts ſoon were re- 


ſtored. From which it would appear, that the nerves 
are principal inſtruments in our ſenſations, motions, 
and nouriſhment; and that this influence of the 
nerves is not inherent in them, without the com- 


© munication between theſe cords and their origin is 


This 
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This concluſion is juſt, notwithſtanding that ſome- 
times, upon cutting a nerve, the effects above men- 
tioned have been felt for a ſhort time; but afterwards 
the perſon was ſenſible of no numbneſs or immobili- 
ty; for where-ever this is ſaid to have happened, the 
cut nerve was only one of ſeveral which were ſent to 
the member; the want of whoſe influence was felt 
no longer, than till the habit was acquired of per- 
forming the functions eaſily by the other nerves. 

Nor is it of greater weight as an objection, that 
ſometimes when a ligature is drawn very hard upon. 
a nerve, and then is taken away, the nerve never a- 
gain recovers its influence upon the parts it is diſtribut- 
cd to beyond the ligature, but is of as little effect as 
if it had been cut through; Which ig t2 fy, that its 
texture has been altered beyond recovery. Ihe fame 
thing is to be ſeen by tying a thread tight round a 
tender twig of any vegetable; it decays. | 

27. Experiments and obſervations thew too, that 
when parts of the encephalon or iual mara have 
been irritated, compreiied, or deſtroyed, the parts of 
the body, whoſe nerves had their origin from ſuch - 
affected parts of the encephalon or ſpinal marrow, be- 
come convulſed, paralytic, inſenſible, or waſted ; and 
in ſuch caſes where the injuring cauſe could be re- 
moved from the origin of the nerves, the morbid 
ſymptoms obſerved in the parts to which theſe nerves 
were diſtributed, went off upon the removal of that 
cauſe. From which it is thought reaſonable to con- 
clude, that the nerves muſt not only have a com- 
munication with their origin, but that the influence 
they have upon the parts they are diſtributed to, de- 
pends on the influence which they derive from the 
medulla encephali and fpinalis. * 

28. Though the ſpinal marrow has its own veſſels 
and cineritious ſubſtance which aſſiſts to form its me- 
dulla ; yet a very Jarge ſhare of the medullary ſub- 
ſtance within the ſpine is deriged from the encephalon, 
whoſe medulla ablangata deſcends from the head, and 
the influence of the ſpinal marrow on its nerves de- 
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pends in a great meaſure on this medulla oblongata of 
the head. Hence an injury done to any part of the 
ſpinal marrow, immediately affects all the parts whoſe 
nerves have rheir origin below where the injuring 
cauſe is applied. A luxation of a vertebra in the loins 
makes the lower extremities ſoon paralytic; a tranſ- 
verſe ſection of the medulla at the feſt vertebra of the 
neck, ſoon puts an end to life. 

29. If ſuch cauſes produce conſtantly ſuch effects 
(26. 27. 28.) in us and other creatures living in 
nearly the fame circumſtances as we do, the conclu— 
fions already made muſt be good, notwithſtanding 
examples of children and other creatures being born 
without brains or ſpinal marrow ; or notwithſtanding 
that the brains of adult creatures can be much chan- 
ged in their texture by diſeaſes ; and that z9rti/es, and 
tome other animals, continue to move a conſiderable 
time after their heads are cut off. We may be igno- 
rant of the particular circumſtances requiſite or ne- 
ceſſary to the being or well-being of this or that par- 
ticular creature, and we may be unable to account 
for a great many phenomena ; but we mult believe 
our eyes in the examination of facts; and if we ſee 
conitantly ſuch conſequences from ſuch actions, we 
cannot but conclude the one to be the cauſe, and the 
other the effect. It would be as unjuſt to deny the 
concluſions made in the three preceding articles, be- 
cauſe of the ſeemingly preternatural phænomena, 
mentioned at the beginning of this, as it would be 
to deny the neceſſity of the circulation of the blood 
in us and moſt quadrupeds, becauſe a frog can jump 
about, or a tortoiſe can walk long after all the bowels 
of its thorax and abdomen are taken out, or becauſe 
the different parts of a worm crawl after it has been 
cut into a great many pieces. It is therefore almoſt 
univerſally allowed, that the nerves are principal in- 
ſtruments in our ſenſations, motion, and nouriſh- 
ment; and that the influence which they have is com- 
municated from their origin, the encephalon and me- 
dulla ſpinalis. But authors are far from —_—_ a- 
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bout the manner in which this influence is communi- 
cated, or in what way nerves act to produce theſe 
effects. | 

30. Some alledge, that the nervous fibres are all ſo= 
lid cords acting by elaſticity or wibratien ; others main» 
tain, that thoſe fibres are ſmall pipes conveying liquors, 
by means of which their 72 are produced. 

31. The 8 who think the nervous fibres 
ſolid, raiſe ſeveral objections to the other doctrine; 
which 1 ſhall conſider afterwards; and endeavour to 
to ſhew the fitneſs of their own doctrine to account 
for the effects commonly obſerved to be produced by 
the nerves. 3 

The objects of the ſenſes plainly (ſay they) make 
impulſes on the nerves of the proper organs, which 
muſt ſhake the nervous ſibrils: and this vibration muſt 
be propagated along the whole cord to its other extre- 
mity or origin; as happens in other tenſe ſtrings; 
and theſe vibrations being differently modified, ac- 
cording to the difference of the objell, and its diffe- 
rent application, produce the different ideas we have 
of objects. Ef y 

32. To this account of ſenſation, it is objected, 
firſt, That nerves are unfit for vibrations, becauſe 
their extremities, where objects are applied to them, 
are quite ſoſt and pappy ($ 21.), and therefore not 
ſuſceptible of the vibrations ſuppoſed; and if there 
could be any little tremor made here by the impulſe 
of objects, it could not be continued along the ner- 
yous cord, becauſe the cellular ſubſtance * which 
each particular fibre is connected to the neighbouring 
ones (4 11.), and the fatty ſubſtance” in which the 
nervous cord is immerſed (5 15.), would ſoon ſtifle 
any ſuch vibratory motion. | 

A ſecond objection to this doctrine is, that ſuppoſ- 
ing the nerves capable of vibrations by the impreſſions 
of objects, theſe vibrations would not anſwer the de- 
ſign. For if what we know of other vibrating ſtrings, 
to wit, that their tone remains the ſame, unleſs their 
texture, length, or tenſion is altered, and that diffe- 
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rent ſubſtances ſtriking them do no more than make 
the ſound higher or lower ; if theſe properties are to 
be applied to nerves, then it will follow, that the 
fame nerve would conſtantly convey the ſame idea, 
with no other variety than of its being weaker and 
ſtronger, whatever different objects were applied to 
it; unleſs we ſuppoſed the nerve changed in its tex- 
ture, length, or tenſion, each time a different object 
is applied ; which, ir is preſumed, no body will un- 
dertake to prove does happen. 
Nay, 3dly, If ever ſuch a variety of vibrations 
could be made, our ſenſations would notwithſtanding 
be confuſed and indiſtinct, becauſe the tremulous 
nervous ſibre being firmly connected and contiguous 
to ſeveral other fibres of the ſame cord, would neceſ- 
farily ſhake them too, by which we ſhould have the 
notion of the object as applied at all the different 
parts where the extremities of theſe fibres terminate. 
233. In whatever way the favourers of the doctrine 
of ſolid nerves pleaſe to apply the elaſticity of nerves 
to the contraction of muſcles, their adverſaries in- 
fiſt that nerves are too weak to reſiſt ſuch weights as 
the muſcles ſuſtain; they would ſurely break, eſpe- 
cially as they are in a great meaſure, if not wholly, 
deprived of their ſtrong. coats before they come to 
the part of the muſcle they are immediately to act 
upon (F 22.) — The nerves being found to have little 
or no elaſticity to ſhorten themſelves (F 14.), ſhews 
them altogether unfit for ſuch an office as this of con- 
tracting muſcles in the way propoſed of their acting 
by elaſticity ; and when a nerve is viewed with a mi- 
croſcope while the muſcles it ferves ate in action, no 
contraction or motion is obſerved in it. —Nay, if they 
were elaſtic, they would equally exert their power of 
contracting muſcles nearer to their origin as well as 
farther from it, when they were put into contraction 
or vibration, by irritation of any part of them. The 
former however docs not happen. 

34. As a farther objection againſt either motion 
or ſenſation being owing to the elaſticity of the nerves, 
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it is ſaid, that if this doQrine was true, the ſenſa- 
tions would be more acute, and the contractions of 
muſcles would be greater and ſtronger, when the parts 
become firmer and more rigid by age; for then their 
elaſticity is iricreaſed : Whereas, on the contrary, it 
appears (5 23.) that then the ſenſations are blunted, 
and muſcular contraction becomes leſs and weaker. 
35. If the nerves were proue to be elaſtic, and 
to communicate a ſpringy force to all the parts they 
are diſtributed to, they might appear neceſſary in this 
view to aſſiſt the application of the nutritious parti- 
cles of the fluids to the ſides of the veſlels which-theſe 
particles were to repair; and ſo far might well enough 
account for the ſhare which nerves are thought to 
have in nutrition: But if we cannot, make uſe of e- 
Jaſticity in the other two functions, ſenſation and mo- 
tion, we muſt alſo endeavour to find out ſome other 
way for the nerves to act in nutrition; which will 
be done afterwards. 
36. Having thus ſtated the reaſons for-and againſt 
the nerves acting as ſolid ſtrings, let us_likewiſe re- 
late the arguments for nerves being pipes, and the 
objections to this doctrine, | 
A great argument of thoſe who think the nerves to 
be tubes conveying liquors, is the itrong analogy of the 
brain and nerves to other glands of the bodyand their 
excretories, where a manifeſt ſecretion of liquor is 
made in the glands, to be conveyed by the excreto- 
ries to the proper places in which it ought to be de- 
poſited : They think that the vaſcular texture of the 
cortex of the encephalon and ſpinal marrow ($ 2.), the 
continuation of the cortex in forming the medullary 
ſubſtance ($ 3. 4-), the fibrous texture ($ 6.),' and 
ſucculent ſtate of this medulla (4 5.), and its being 
wholly employed to form the nerves (5 7.), where the 
fibrous texture is evident (5 9.) ; all theſe things, ſay 
they, conſpire to ſhew ſuch a ſtrong analogy between 
theſe parts and the other glands of the body, as car- 
ries a con viction that there 1s a liquor ſecreted in the 
| 0 „i encephalom 
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encephalon and ſpinal marrow, to be ſent out by the 
nerves to the different parts of the body. 
37. The _—_—_— objections are raiſed to this ar- 
ument in favour of liquor conveyed in the nerves, 
= the analogy of the glands. 1/, Other glands, 
it is ſaid, have their excretories collected into a few 
large pipes, and not continued in ſuch a great num- 
ber of ſeparate pipes, as far as the places where the 
liquors are depoſited ; which laſt muſt be the caſe, if 
the nerves are the excretories of the glandular brain, 
2dly,. We ſee the cavities, and can examine the li- 
Juors in the excretories of other glands much ſmaller 
F — the brain; which cannot be done in the nerves. 
adly, If the nerves were pipes, they would be fo 
{mall, that the attraction of the liquors to their ſides, 
would prevent that celerity in the motion of the li- 
uors, which is requiſite to ſenſations and motions, 
4thly, If the nerves were pipes, they would be cylin- 
drical ones, and conſequently not ſubject to diſeaſes ; 
or at leaſt we could have no comprehenſion of the 
diſeaſes in them. 
38. The anſwer to the 1/7 of theſe objections is, 
That there are other glands where there is a ma- 
nifeſt ſecretion, and in which the difpoſition of the 
excretories is in much the ſame way as is in the ence- 
phalon : The kidneys, for example, have a reticulated 
cortex of veſſels, from which the Eiflachian or Belli- 
nian medulla, conſiſting of longitudinal fibres and a 
ſew blood-veſſels in the ſame direction, proceeds; 
and this medulla is collected into ten, twelve, or more 
papille, each of which is formed of numerous ſmall 
ſeparate pipes, which fingly diſcharge the urine into 
the large membranous tubes; and theſe united form 
the pelvis. Upon comparing this texture of the kid- 
neys with that of the encephalon (4 2. 3. 4. 5+ 6. 7. 9.) 
the analogy will be found very ſtrong. 

309. In anſwer to the 2d objection, in g 37. it is 
granted, that microſcopes, . and all the o- 
ther arts hitherto employed, have not ſhewn the ca- 
witics of the nervous fibrils, or the liquors contained 
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in them; and from what was faid (4 10.) of the 
ſmallneſs of the nervous fibrils, it is not to be expect- 
ed that ever they ſhould be ſeen. But ſo long as ſuch 
a number of little animals can every hour be brought 
to the objectors, in which they can as little demon- 
ſtrate the veſſels or contained fluids, it will not be 
allowed to be concluſive reaſoning, that becauſe ocu- 
lar demonſtration cannot be given of either the tubes 
or their contents, therefore they do net exiſt. For 
if we have any notion of an animal, it is its being an 
hydraulic machine, which has liquors moving in it 
as long as it has life; if therefore ſuch little animals 
have veſſels and liquors which we cannot ſee, why 
may not ſome of the veſſels and liquors of the hu- 
man body be alſo inviſible to us? 

To avoid this anſwer to the objection, it is further 
urged, 'That though we might not fee the nervous 
tubes or the liquors they contain, as they naturally 
flow z yet if ſuch liquors really exiſt, they ought to 
diſcover themſelves, either by a nerve's ſwelling when 
it is firmly tied ; or that, however ſubtile their fluids 
are, they might be collected in ſome drops, at leaſt, 
when the cut end of a nerve of a living animal is 
kept ſome time in the exhauſted receiver of an air- 
pump. It is affirmed, that neither did the tied nerve 
ſwell between the brain and ligature, nor was there 
any liquor collected in the receiver of the air- pump; 
from which it is concluded, that there is no liquor in 
the nerves. M27 

Some, who ſay they have tried theſe experiments, 
affirm, that, in young animals, the nerve does ſwell 
above the ligature, and that a liquor does drill out 
upon cutting a nerve.—- Whether ſwelling or liquor 
1s ſeen or is not feen in theſe experiments, no con- 
cluſion for or againſt a nervous fluid can be made 
from them; for the ſwelling of the nerve after it is 
tied, or the efflux of liquors from its extremity, will 
never prove either to be the effect of the fluid in the 
proper nervous fibrils, ſo long as they might be oc- 
caſioned by the liquors in the larger veſſels of the 
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cellular ſubſtance of the nerves; and if theſe ſame 
veſſels of the coats of the nerves do not diſcover their 


liquors by theſe experiments, it is far leſs to be ex- 


pected, that the much more ſubtile nerves will diſ- 
cover theirs. 

40. The 3d objection to the doctrine of the brain 
being a gland, and the nerves its excretories, ſup- 
poſes a more rapid motion neceſſary in the fluid of 
the nerves, than what moſt of the defenders of the 
nervous fluid will now allow; and is afterwards to be 
conſidered particularly in a more proper place. 

41. The 4th objection being, That if nerves are 
excretories of a gland, they muſt be cylindrical pipes, 
in which no obſtructions or diſeaſes would happen; 
but ſince we daily ſee diſeaſes in the nerves, they 
mult therefore not be ſuch excretories. The anſwer 
is, That diſeaſes happen often in the exctctories of 
other glands, as of the liver, kidneys, Sc. notwith- 
ſtanding their cylindrical form, and their much 
ſhorter. and leſs expoſed courſe. When we conſider 
the very tender ſubſtance of the brain, the vaſt com- 
plication of veſſels there, the prodigious ſmallneſs of 
the pipes going out from it, 4 many moving pow- 
ers which the nerves are to undergo the ſhock of, and 
the many ehances which the veſſels, membranes, and 
cellular ſubſtance accompanying the nerves have of 
being diſordered, and then affecting the nervous 
fibrils, we have very great reaſon to be ſurpriſed, that 
theſe cylindrical pipes are not much more frequently 
put out of order, by too great or too ſmall a quanti- 

of liquors; by two viſcid or too thin fluids; by 
Jiquors conſiſting of too mild and ſluggiſh particles, 
or of too acrid pungent ones; by too great or too 
little motion given to the liquors; by the diameters 
of the pipes being too much ſtraitened, or too much 
enlarged ; and by a great many other vari-ties of cir- 
cumſtances which might be thought capable of di- 


ſturbing the functions of the nerves, ſuppoſing them 
to be cylindrical excretories of the gland, the brain. 


42. The 
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42. The numerous veſſels of the encephalon have 
brought ſome of the gentlemen who aſſert the nerves 
to be ſolid, to acknowledge, that there is a liquor ſe- 


.creted in the brain: But then they will not allow that 


this liquor is ſent out by the proper nervous fibrils ; 
but that it is poured into the cellular ſubſtance in 
which the nerves lie, to keep them moiſt and ſupple, 
and therefore fit ſor exerting their elaſticity, vibration, 


Oc. by which, in their opinion, the effects common- 


ly aſcribed to nerves are produced. 

43. Beſides the objections already mentioned ({ 32. 
33.) againſt the nerves acting as elaſtic ſtrings, this 
opinion has ſome other difficulties which may be ob- 
jected to it: For inſtance, there is not one analogous 
example in the whole body of liquors ſecreted in à 
large gland, to be poured into a cellular ſubſtance, 
as is here ſuppoſed ; the liquors in the cells of the 
tela cellularis of other parts are ſeparated from the 
little arteries which are diſtributed to theſe cells. 

Further, it cannot be imagined, how a liquor ſe- 
creted in the cortex of the brain ſhould make its way 
through the medulla, to come out into the cellular 
membranes on the ſurface of that medulla. 

Laſily, A very ſimple experiment, of injecting wa- 
rec by the artery of any member, and thereby filling 
the cellular ſubſtance of the nerves of that member, 
ſhews evidently, that the liquor of the cellular ſub- 
ſtance of the nerves has the ſame fountain as the li- 
quor has in the fela criluluris any where elſe, that is, 
from the little arteries diſperſed upon it. 

44. The doctrine of a fluid in the nerves, is not 
only thus ſupported by the analogy of the brain and 
nerves to the other glands and their excretories, but 
thoſe who maintain this doctrine mention an experi- 


ment which they think directly proves a fluid in the 
nerves. It is this: After opening the thorax of a 


living dog, catch hold of and preſs one or both the 
phrenic nerves with the fingers, the diaphragm imme- 


diately ceaſes to contract; ceaſe to compreſs the 


nerves, and the muſcle acts again: A ſecond _ 
ay 
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lay bold of the nerve or nerves ſome way above the 
diaphragm, its motion ſtops. | Keep firm the hold of 
the nerve, and, with the fingers of the other hand, 
ſtrip it down from the fingers which make the com- 
preſſion towards the diaphragm, and it again con- 
tracts: A repetition of this part of the experiment 
three or four times, is always attended with the ſame 
effects; but it then contracts no more, ſtrip as you 
will, unleſs you remove the preſſure, to take hold of 
the nerves above the, place firft pinched ; when the 
muſcle may again be made to contract, by ſtripping 
the nerve down towards it. This experiment I have 
done with the ſucceſs here mentioned. Let any one 
try if he can imagine any other reaſonable account 
of theſe appearances, than that the preſſure by the 
fingers ſtopped the courſe of a fluid in the nerve; 


that ſo much of this fluid as remained in the nerve, 


betwixt the fingers and diaphragm was forced into 


that muſcle by ſtripping, and when it was all preſſed 


away, the fingers above preventing a ſupply, the 


muſcle contracted no more till the fingers were re- 


moved, and a freth flow by that means was received 
from the ſpinal marrow, or from that part of the 
nerve which had yet not been ſo ſtripped. 

It has been objected to the concluſions from this 


experiment, 1. That the diaphragm is ſet in motion 


by ſtripping the nerve from, as well as towards this 
muſcle; and this may be well expected; for a liquor 
in ſuch ſmall pipes hindered to flow backwards by li- 
gature, pinching fingers, or even the flow of their 
liquors from the fountain, will regurgitate forwards 
with velocity, when preſſed backwards. We ſee it 
happen in the ſtalks of tender ſucculent plants. 

2. It is ſaid, that muſcles ceaſe to act when their 
veins are tied, as well as when their arteries or nerves 
are tied or cut, but that muſcles continue to act when 
their veins are cut; by which it would appear, that 
the overloading of the veſſels is an impediment to the 
action of muſcles, and therefore the ceaſing of their 

action, 
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ation; when their arteries or nerves are tied or cut, 
may alſo be owing to the liquor in the branches of 
theſe pipes of muſcles ſtagnating when it is not pro- 
pelled by the flow of more liquor from their trunks, 
and not to any influence or moving power, which now 
ceaſes to be conveyed to them. 1 

It is to be obſerved in making the experiments juſt 
now mentioned, that the contraction of the muſcles 
ceaſes ſooneſt when the nerves, and lateſt when the 
veins are tied. That when veins are tied, not only 
are the veſſels overloaded, but all the cellular ſub- 
ſtance of the muſcles is filled with coagulated blood ; 
whereas when the arteries and nerves are tied, the 
reverſe is ſeen, the muſcles are lax and of leſs bulk. 
So that in theſe caſes, the ceaſing of the contraction 
of the muſcles ſeems to depend on very different 
cauſes, to wit, a deprivation of neceſſary liquors in 
the one, and a redundancy of ſuperfluous blood in 
the other. An elaſtic ſtick may be deprived of its e- 
laſticity by being made either too dry or too wet. 

45. Some gentlemen, convinced of the reaſonable- 
neſs of the ſecretion of a liquor in the brain to be 
ſent out by the nerves, but not comprehending how 
a fluid could have ſuch a rapid retrograde motion as 
they imagined was neceffary for conveying the im- 
preſſions of objects made on the extremities of nerves 
to the ſenſorium, ſuppoſed two ſorts of nerves; one 
that ogy: in a liquor for muſcular motion and nu- 
trition z the other compoſed of ſolid nerves, that 
were to ſerve for organs of the ſenſes, to convey the 
vibrations communicated from objects to the  /en/c- 
rium. 

46. To this opinion (5 45-) the objections againſt 
the ſenſatory nerves acting by vibration (5 32.) may 
be made; and there is ſo little reaſon to ſuſpect any 
difference in the texture of the different parts of the 
brain or nerves, that, on the contrary, the ſtructure 
1s every where ſimilar, and branches of the ſame 
nerve often ſerve both for ſenſation and motion. 
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How little neceſſity there is for ſuppoſing extreme. 
ly rapid motions of the nervous fluid, is to be exa- 
mined ſoon. 

47. The hypotheſis of great celerity in the motion 
of the fluid of the nerves being neceſſary, gave alſo 
riſe to another diviſion of the nerves, into arterious 
or effluent, and venous or refluent. It was ſaid, that 
muſcular motion and nutrition depended on the arte. 
rious nerves; and that the ſenſations depended on an 

accelerated motion of the nervous fluid towards the 
brain, by the impreſſions which the objects of the 
ſenſes make upon the venous nerves. By this ſuppoſi- 
tion the abſurdity of rapid fluxes and refluxes in the 
ſame canal was prevented, and an advantage was 
thought to be gained by it, of ſaving too great a 
waſte of the fluid of the nerves, which otherwiſe the 
Fencephalon and ſpinal marrow could not ſupply in ſuf- 
ficient 83 to anſwer all the exigencies of life. 

48. To this opinion (5 47.) it has been objected, 
J, That there is no example in the body, of a ſe- 
creted liquor being returned immediately and unmix- 
ed to the gland by which it was originally ſeparated 
from the maſs of blood; which would be the caſe, 
were there venous nerves. 2d/y, There is no occaſion 
for ſaving the fluid of the nerves in the way propoſ- 
ed; the organs for ſecreting that fluid being large e- 
nough to ſupply all that is neceſſary of it in the com- 

on functions of life. ——3dly, If the fluid of the 

Terves was to be thus kept in a perpetual circulation, 

it would ſoon become too acrid for continuing with 
ſafety in ſuch ſenſible tender veſſels as the brain and 
nerves are compoſed of. 4thly, This hypotheſis wil 
not anſwer the deſign for which it was propoſed: 
For though the momentary application of an object 
might cauſe an acceleration in the fluid of venous 
nerves, yet if the object was kept applied to the 
nerves, it would ſtop their fluid, ſo that it could not 
0 forward to the brain; and therefore, according to 
His doctrine, we ſhould be ſenſible of no objects, 


except 
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except thoſe -whoſe application to the organs of the 
ſenſes was momentary. 

49. Let us now ſuppoſe it probable, that the ence- 

halon and fpinal marrow ſecern a liquor from the 
blood which is ſent into all the nerves, and that by 
the means of this liquor, the nerves perform the 
offices commonly aſſigned to them; it is next neceſ- 
ſary to enquire what kind of liquor this is, and how 
it moves, in order to determine how well its nature 
and motion are fitted for performing what is expect- 
cd from it. 

50. The liquor of the nerves has been fancied by 
ſome to be of a very ſtrong acid or alcaline nature: 
But ſince none of our juices appear to be of this ſort, 
and fince ſuch liquors irritate and deſtroy the parts of 
the body which they are applied to, we cannot con- 
ceive how the brain can ſeparate, or the nerves. could 
bear any thing of ſuch an acrid nature. This ten- 
derneſs and ſenſibility of theſe organs muſt hinder us 
abſolutely from ſuppoſing that the liquor of the nerves 
can be acrid or pungent, or of the nature of ſpirit 
of wine, hartſhorn, Oc. 

* Some have imagined the liquor of the nerves 
to be capable of vaſt exploſion like gun-powder, or of 
violent ſudden rarefaCtion like air, or of ſtrong ebul- 
lition like boiling water, or the mixture of acids 
with alcaline liquors. But as the maſs of blood from 
which this fluid is derived, is not poſſeſſed of any 
ſuch properties, we cannot ſuppoſe the blood to fur- 
niſh what it has not in itſelf. Beſides, all theſe ope- 
rations are too violent for the brain or nerves to bear; 
and when once they are begun, they are not fo quick» 
ly controlled or reſtrained, as experience teaches us 
the nerves can be made to ceaſe from acting. 

52. We are not ſufficiently acquainted with the 
properties of an ether or electrical efluvia pervading 
every thing, to apply them juſtly in the animal œco- 
nomy; and it is as difficult to conceive how they 
ſhould be retained or conduQted in a long nervous 
cord. Theſe are difficulties not to be ſurmounted. 

7. 2 53. The 
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83. The ſureſt way of judging what kind of liquor 


this of the nerves muſt be, is to examine the liquors 
of ſimilar parts of the body. All the glands ſepa- 
rate liquors from the blood much thinner than the 
compound maſs itſelf; ſuch is the /7quor poured into 
the cavity of the abdomen, thorax, ventricles of the 
brain, the ſaliva, pancreatic juice, lymph, &c. Where- 
ever there is occaſion for ſecreted liquors being thick 
and viſcid, in order to anſwer better the uſes they are 
intended for, nature has provided reſervoirs for them 
to ſtagnate in, where their thinner parts may be car- 
ried off by the numerous abforbent veins diſperſed 
on the ſides of thoſe cavities; or they may exhale 
where they are expoſed to the open air. The mucus 
7 the noſe becomes viſcid by ſtagnation ; for, when it 
13 immediately ſecreted it is thin and watery ;z as ap- 
ars from the application of ſternutatories, - &c, 
The cerumem of the cars is of a watery conſiſtence, 
when juſt ſqueezing out. The mucus of the alimen- 
tary canal grows thick in the /acune. The bile in the 
hepatic duct has little more conſiſtence than /ymph ; 
that in the gall-bladder is viſcid and ſtrong. The 
urine is much more watery as it flows from the kid- 
neys, than when it is excreted from the bladder. 
The. ſerd is thin as it comes from the teſticles, and is 
concocted in the veficulz ſeminales, Wc. 
54. Hence (4 53.) we may ſafely conclude, that a 
thin liquor is ſecreted in the cortex 2 and ſpinal 
marrow; and ſeeing the thinneſs of ſecreted liquors 
is generally, as the diviſions of the veſſels, into ſmall 


ſubtile branches, and that the ramifications within 


the ſcull are almoſt infinitely ſubtile, the liquor ſe- 
creted in the encephalon may be determined to be a- 
mong the fineſt or thinneſt fluids. | 
55. Seeing alſo that we can obſerve no large reſer- 
voir, where the liquor ſecerned in the cortical ſubſtance 
is depoſited, to have its finer parts taken off, we have 
reaſon to think, that it goes forward into the nerves 
in the ſame condition in which it is ſecerned. | 
56. By 
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$6, By fine or ſubtile animal liquors, is meant no 
more than thofe which are very fluid, and which 
ſeem to conſiſt of a large proportion of watery par- 
ticles, and a lefler one of the oily, ſaline, and ter- 
reſtrious particles. Some of the liquors which we 
can have in ſufficient quantity to make experiments 
with, are ſo fluid, and have ſo little viſcidity or co- 
heſion of parts, that when laid upon a piece of clean 
mirror, they evaporate without leaving a ſtain ; ſuch 
is the liquor oozing out from the ſurface of the pleura, 
the lymph, and ſeveral others. 

If then theſe liquors, which are ſubject to our ex- 
amination, the fecerning veſſels of which are ſo large 
that we can ſee them, have ſuch a ſmall coheſion of 
parts, it might not be unreaſonable to ſay, that the 
liquor of the nerves is as much more fine and fluid 
than lymph, as the veilels ſeparating it are ſmaller; 
and therefore that the fluid of the nerves is a defe- 
cated water, with a very ſmall proportion of the other 


principles extremely ſubtilized. 


57. Two experiments are faid to contradict this 
opinion, of the liquor of the nerves being ſo fluid and 
ſubtile. One is, that upon cutting the cauda eguina 
of a living animal, a liquor as viſcid as the white of 
an egg drops out: The other is, that a woynded nerve 
yields a glairy ſanies. But theſe do not appear to be 
the proper fluid of the nerves; ſince it is evident, 
that what is diſcharged in both theſe caſes, comes 
— of the cellular ſubſtance involving the nervous 

brils. 

58. Conſidering how many experiments make it 
evident, that there is a conſtant uninterrupted ſtream 
of liquors flowing through all the canals of animals, 
which convey liquors compoſed of particles ſmaller 
than the diameter of their canal, which is always 
the caſe of the nerves in a natural ſtate; it is ſupriſ- 
ing how it ever could be thought that the liquid of 
the nerves ſhould be obliged to flow fiom the brain 
to each muſcle the moment we will; or that this li- 
quor ſhould flow back with the like ſwiftneſs from 
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the extremity of each nerve, to which an object of 
ſenſation is applied. The nerves, as well as the o- 
ther excretories of the glands, always are full of li- 
uor; the degree of diſtenſion of the canals not be- 
ing at all times alike even in a ſound ſtate. But this 
happens without inconvenience, as the ſides of the 
canals have a power to accommodate themſelves to 
the preſent quantity, unleſs it is very much above or 
below the natural ſtandard; in both which caſes diſ- 
eaſes enſue. | | | 
59. The motion of the fluid in the nerves is there- 
fore not only conſtant, but it is alſo equal, or nearly 
ſo; For, though the blood in the larger arteries is 
moved unequally, by the unequal forces, the contraction 
of the ventricle of the heart, and the weaker power, 
the ele of the arteries; yet the difference between 
theſe two moving powers comes to be leſs and leſs 
rceptible, as the arteries divide into ſmaller branches; 
8 of the numerous reſiſtances which the liquors 
meet with, and becauſe the canals they move in be- 
come larger, till in the very ſmall arterious branches, 
there is no ſenſible difference in the velocity of the 
liquors from the effect of the heart or arteries. The 
motion of the fluids muſt ſtill be more equal in the 
excretories of glands, and particularly in thoſe where 
the veſſels have divided into very minute branches, 
and the liquors have no other propelling force but the 
heart and arteries, (fee F 1.); therefore the nervous 
fluid moves conſtantly, equally, and ſlowly, unleſs 
when its courſe is altered by the influence of the 
mind, or by the preſſure of ſome neighbouring active 
organ. 


60. As there is neither proof nor probability of the 


valves ſuppoſed by ſome in nerves, we are not to al- 
ſume them in accounting for any phenomena. 

61. We have not, and perhaps cannot have any 
idea of the manner in which mind and body act up- 
on each other; bur if we allow that the one is af- 
feed by the other, which none deny, and that the 


fluid of the neryes (whatever name people pleaſe to 


give 


1 —TU— . ˙ * # * 


Or THE NERVES 1x GENERAL. 271 


give it) is a principal inſtrument which the mind 
makes uſe of to influence the actions of the body, or 
to inform itſelf of the impreſſions made on the body, 
we muſt allow that the mind can direct this inſtru- 
ment differently, particularly as to quantity and ce- 
lerity, though we muſt remain ignorant of the man- 
ner how many phenomena depending on this connec- 
tion of mind and body are produced. Thus we 
would in vain attempt to account for animals conti- 
nuing, after their heads were ſtruck off, or their hearts 
were cut out, to perform aCtions begun before they 
ſuffered any injury. 28 
62. Let us now ſuppoſe the nervous fluid ſuch, ias 
has been argued for, to wit, a very fluid ſaponaceous 
water, moving in a conſtant, equal, flow ftream, from 
the encephalon and ſpinal marraww, in each of the pto- 
per nervous fibres, except when the motion is chan- 
ged by ſome acceſſory cauſe, ſuch as the mind, preſ- 
lure of other. parts, &c.z and Jet us examine how 
well ſuch a ſuppoſition will agree with the phenomena 
of the three great functions, nutrition, ſenſation, and 
muſcular motion, which the nerves are principal in- 
ſtruments of. * 
63. In general, we may ſay, that nerves can carry 
fluids to the moſt minute part of the body, to ſuppl 
what is waſted in any of the ſolids; that the impreſ- 
fon made by the objects of the ſenſes on the very 
ſoft pulpy extremities of the nerves of the organs of 
the ſenſes, mult make ſuch a ſtop in the equal-flowing 
nervous fluid, as muſt inſtantaneouſly be perceptible 
at the fountain head from which the pipes affected 
ariſe; that the conſtant flow of the liquor of the 
nerves into the cavities of the muſcular fibrille, occa- 
ſions the natural contraction of the muſcles, by the 
as conſtant niſus it makes to increaſe the tranſverſe, 
and to ſhorten the longitudinal diameter of each fibre 
and that it is only to allow the mind a power of de- 
termining a greater quantity of this ſame fluid with a 
greater velocity into what muſcular fibres it pleaſes, 
3 fx] - to- 


272 Or TH NERVES IN GENERAL. 


to account for the voluntary ſtrong action of the 
muſcles. | | 
64. Bur ſince ſuch a ſuperficial account would not 
be fatisfaCtory, it will be expected, that the princi- 
pal phenomena of theſe three functions ſhould be ex- 
plained by rhe means of ſuch a fluid as has been ſup. 
poſed ; and that the ſeveral objeCtions againſt this 
doctrine ſhould be anſwered: Let us attempt this; 
aid where we cannot extricate ourſelves from diff. 
eulties which may be thrown in, let us honeſtly ac. 
knowledge ignorance. 
S8. @. If water, with a very ſmall proportion of 
dils and falts from the earth, proves a fit nouriſhment 
for vegetables, ſuch a liquor as the fluid of the nerves 
has been deſcribed (5 56.) may not be unfit for re- 
pairing the waſte in animals. JA 

-Þ. The flow continual motion of this nervous fluid 
(5 58. 59) to the moſt minute parts of the bod 
(5 10.), is well enough calculated to ſupply the parti- 
cles that are conſtantly worn off from the ſolids 
by — circulation of the liquors and neceſſary actions 
of life. 

7. The greater proportional ſize of the encephalon 
in young creatures than in adults, feems calculated 
for their greater proportional growth : For the young- 
er the animal is, the larger encephalon and ſeeder 
growth it has. | | 

J. A palſy and atrophy of the members generally 
accompanying each other, ſhew, that nouriſhment, 
ſenſation, and motion, depend on the ſame cauſe. 

« It was ſaid (F 26.), that the nerves N 
pal inſtruments in nutrition: It was not affir med, 
that they were the /o/e inſtruments; and therefore an 
atrophy may proceed from the compreſhon or other 
leſion of an artery, without being an objeCtion to 
the doctrine here laid down. 

66. a. All objects of ſenſe, when applied to their 
proper organs, act by impulſe ; and this action is ca- 
pable of being increaſed by increaſing the impelling 
force, In tangible objects, that is clearly —_ ; 
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the cloſer they are preſſed to a certain degree, the 
more diſtinct perception enſues. Odorous particles 
need the aſliſtance of ait moved rapidly, to affęct our 
noſe : Sapid ſubſtances, -that are ſcarce, ſufhejent to 
give us an idea uf their taſte by their own weight, ace 
aſſiſted by the preſſure of the tongue upon the palate: 
The rays of light collected drive light bodies before 
them: Sound communicates a vibration to all bodies 
in harmonic proportion with it. 26 2 4 
The impulſes made thus by any of theſe objects on 
the ſoft pulpy nerves (5 21.), which ate full of li- 
quor, preſſes their ſides or extremities, and their li- 
quor is hindered to flow ſo freely as it did. The ca- 
nals being all full (5 58.) this reſiſtance muſt inſtan- 
taneouſly affect the whole column of fluids in the ca- 
nals that are preſſed, and their origins, and have the 
ſame effect as if the impulſe had been made upon the 
origin itfelf. To illuſtrate this by a groſs compari- 
ſon : Let any one puſh water out of a ſyringe, through 
a long flexible Pipe fixed to the ſyringe, and he is 
ſen6ble of reſiſtance or a py backwards, 'the mo- 
ment any one ſtops the orifice of the pipe, or cloſes 
the ſides of it with his fingers. This impulfe made 
on the nerves, and thus communicated to their ori- 
gin, varies according to the ſtrength or weakneſs, 
the quickneſs or ſlowneſs, the continuance or ſpeedy 
removal, the uniformity or irregularity, the conſtan- 
cy or alternation, &c. with which objects are applied 
to the nerves. | Li oth oe ara 
b, Whenever any object is regularly applied with 
due force to a nerve, rightly diſpoſed to be, impreſſed 
by it, and is communicated, as juſt now. explained, 
to the ſenſorium, it gives a true and juſt idea of the 
object to the mind, "= 
c. The various kinds of impulſes which the diffe- 
rent claſſes of objects make, occaſion in animals, 
which ought to have accurate perceptions of each 
object, a neceſſity of having the different organs of 
the ſenſes variouſly modified, ſo that the ſeveral im- 
pulſes may be regularly applied to the nerves in each 
organ; 
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organ 3 or, in other words, we muſt have different 
organs of the ſenſes fitted to the different claſſes of 
obfectss. Rab | | 
di” As the objects have one common property of 
impulſe, ſo all the organs have moſt of the properties 
of the organ of touching in common with the papille 
of the ſkit,” In the — and tongue, this is evident: 
In ſome operations of the eyes we can alſo perceive 
this; as we may likewiſe do in ſome caſes where mat- 
ter is collected in the internal ear. 
e. Theſe properties common to the different objects 
and organs, occaſion frequently uncommon effects in 
the application of an object to an organ proper to an- 
other object of ſenſation ; for ſometimes we have the 
fame idea as if the object had been applied to its own 
proper organ: At other times the object is as it were 
changed, and we have the idea as it the organ had 
had its own proper object applied to it. "Thus, for 
example, light is the proper object to be applied to 
the eye, to give us any idea of colours; yet when 
all light is excluded from the eyes, an idea of light 
and colours may be excited in us by coughing, ſneez- 
ing, rubbing, or ſtriking the eye- ball.— A cane vi- 
brating, ſo as not to excite ſound perceptible to the 
ear, applied to the teeth, raiſes a ſtrong idea of ſound; 
as a little inſet creeping in the meatus auditorius alſo 
does. The fingers: applied to two rough ſurfaces, 
rubbing on each other, are fenfible of the ſound they 
make; ſurgeons of any practice in the cure of frac- 
tured bones can bear witneſs to the truth of this.— 
The fingers dipped in acid and ſeveral other acrid li- 
quors, have a fenfation very like to taſting. —5mel- 
ling and taſting, every body knows, are ſubſervient and 
aſſiſting to each other. From ſuch examples we have 
further proof of one general cauſe of our ſenſations, 
to wit, impulſe from the objects; and of fuch a fi- 
milarity and relation in the organs as might give rea- 
fon for imagining that any one of them would be ca- 
pable of producing the effect of another, if the im- 
pulſes of the different objects could be regularly ap- 
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plied to each. Hence light and ſound may affect in- 


ſects and other animals that have not eyes or ears. 

. If the impulſe of an object is applied with due 
force, but irregularly, a confuſed idea of the object 
is raiſed. Diſtant objects are confuſed to myopes, as 
very near ones are to pre/byte, | 564 

g. If the application of the impulſe is regular, but 
the force with which it is applied is too weak, our 
perception of the object is too fart. One may whiſ- 
per ſo low as not to be heard. | 

55. If the application of objects is too violent, and 
there is any danger of the tender organs of our ſenſes 
being hurt or deſtroyed, an uneaſy ſenſation we call 
pain is raiſed, whatever the organ thus injured is. 
The object of feeling affects every organ: Thus preſ- 
ſure, ſtretching, cutting, pricking, acrid ſalts, pun- 
gent oils, great heat, violent cold, We. occaſion pain, 
where- ever they are applied. Beſides, every particu- 
lar organ can be affected with pain by the too violent 
application of its own proper object. Too much light 
pains the eyes; very loud ſounds ſtuns the ears; — 
odorous bodies and too ſapid objects hurt the noſe 
and tongue. A pretty ſure proof this, that the ob- 
jects of our ſenſes all act, and that the organs are all 
impreſſed, in nearly the ſame way. — 145 

i. Since a middle impulſe, neither too ſmall nor 
too great, is neceſſary for a clear perception of objects, 
we would often be in danger of not diſtinguiſhing 
them, if we were not ſubjected to another law, to 
wit, that numerous impulies made at once, or in a 


quick ſucceſſion to each other, increaſe our perce 


tions of objects. 'Thus, ſuch ſound as would not 

heard on a mountain top, will be diſtinctly heard in a 
wainſcotted-chamber.—We feel much more clearly a 
tangible object when our finger is drawn alongſt it, 
than when applied with the ſame force, but by a 
fingle preſſute, upon it. We make repeated applica- 
tions of odorous and ſapid objects, when we wiſh to 
{ſmell or taſte accurately. I he end of a burning ſtick 


appears 
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appears much more luminous when quickly whirled 

in a circle than when at reſt; : 
k. Whenever the uneaſy ſenſation, pain, is raiſed 
by the too ſtrong appliration of objects, a ſort of ne- 
ceſſity is as it were impoſed upon the mind to endea- 
vour to get free of the injuring cauſe, by either with. 
drawing the grieved part of the body from it, as one 
retires his hand when his finger is pricked or burnt; 
or the injuring cauſe is endeavoured to be forced from 
the body, as a Zeneſmus excites the contraction which 
puſhes acrid feces out of the redtum. In both theſe 
operations, a convulſive contraction is immediately 
made in the lefed part, or in the neighbourhood of 
it; and if che irritation is very ſtrong or permanent, 
the greater part of the nervous ſyſtem becomes affec- 
ted in that ſpaſmodic or convulſive way. ls it this 
neceſſity which obliges the mind to exert herſelf in 
reſpiration, or in the action of the heart, when the 
lungs or heart are gorged with blood? or the iris to 
contract the pupil, when the eye is expoſed to ſtrong 
Jight ? or ſneezing to be performed when the noſe is 
tickled ? &&c.—Will not a flimulus of any nerve more 
readily affect thoſe with which it is any where con- 
nected than the other nerves of the body? - May not 
this ſympathy ſerve as a monitor of the mind rather 
to employ the organs furniſhed with nerves thus con- 
nected, to aſſiſt in b her of any uneaſy ſenſa- 
tion, than to make uſe of any other organs? — Will 
not this in ſome meaſure account for many ſalutary 
-operations performed in the body, before experience 
Has taught us the funCtions of the organs performing 

them? | | 

This niſus of the mind to free the body of what is 
in danger of being hurtful, may ſerve to explain the 
phenomena of a great many diſeaſes, when we are ac- 
quainted with the diſtribution of the particular nerves z 
and from this we can underſtand the operation of me- 
dicines that ſtimulate ; and may learn how, by ex- 
citing a ſharp, but momentary pain, we may free the 
body of another pain that would be- more durable 
and 
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and that, by having it thus in our power to determine 
a flow of the liquor of the nerves. to any particular 
part, for the benefit of that part, or the relief of any 
other diſeaſed part, we can do conſiderable ſervice by 
a right application of the proper medicines. _ 

J. If a pain-giving cauſe is very violent or long 
continued, it deſtroys the organs either irtecoverably, 
or puts them ſo much out of order that they only 
radually recover : People have been made blind or 
deaf for all their lives aſter a violent effect of light 
on their eyes, or of ſound on their ears; and we are 
frequently expoſed to as much light and ſound as to 
make us unhr to ſee or hear :or a conſiderable time. 
I would explain this by a ligature put round the ten- 
der branch of an herb. "Uhis ligature drawn to a 
certain degree, may weaken the canals ſo as to be un- 
fit for the circulation of the juices a good 'while, till 
they are gradually explicated and made firm by thefe 
juices : A ſtricter ligature would diforder the {{truc- 
ture of the fibres ſo much, that the liquors could not 
recover them. The analogy is fo plain, that it needs 
no commentary.—Thus, the influence of a nerve tic 
with an artery in the operation of an aneuriſm, may 
ceaſe for ſome time, but be afterwards recovered. ' 

67. 1. In applying the fluid of the nerves to the 
action of muſcles, it was ſaid, that the natural or 
involuntary contraction of muſcles was the i which 
the nervous fluid flowing conltantly into the muſcu- 
lar fibres makes to diſtend thele fibrils, by enlarging 
their tranſverſe diameters and ſhortening their axes 
and that voluntary contraction was owing to a greater 
quantity of that nervous Lquor determined towards 
the muſcle to be put in action, and poured with 
greater momentum into the muſcular fibrils, by the 
power of the mind willing to make ſuch a muſcle to 
act, or obliged to do it by an irritating ' pain-giving 
cauſe (4 66. K.) ESL 

2. Some object to this account of muſcular motion, 
that if there is no outlet for the liquor ſuppoſed to 


be poured into muſcular fibres, muſcles would always 
| A a be 
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be in a tate of contraction, which they are not; and 
if there is a paſſage from the fibrils, the liquor would 
flow out as faſt as it was thrown in; and therefore 
no. diſtenſion of the fibres or contraction of the muſ- 
cles could be made. | | 

3. In anſwer to this objection, it is obſerved, that 
notwithſtanding the evident outlet from the arteries 
into the veins, yet the arteries are diſtended by the 
Mole of the heart, or any other cauſe increaſing the 
momentum of the blood. 

4. It has been alſo objected to 56 1. That, if it was 
true, the volume of the muſcle in contraction neceſ- 
farily would be conſiderably increaſed by fo much li- 
quor poured into its fibrils; whereas it does not ap- 
pear, by any experiment, that the volume of a muſ- 
cle is increaſed by its being put into action. 

5. To this it has been anſwered, 1. 'That when the 
axes of muſcular fibres are ſhortened, and their tranſ- 
verſe diameters are enlarged, the capacities of their 
fibres, and conſequently their volume, may not be 
changed, the diminution one way balancing the in- 
creaſe in the other. 2. That the ſpaces between the 
muſcular fibres are ſufficient to lodge theſe fibres when 
they ſwell, during the contraction of a muſcle, with- 
out my addition to its bulk; and that it plainly 
pears that theſe ſpaces between the fibrils are thus or- 
cupied, by the compreſſion which the larger veſſels of 
muſcles, which run in thoſe ſpaces, ſuffer during the 
action of the muſcle ; it is ſo great as to drive the 
blood in the veins with a remarkable accelerated ve- 
loeity. | 

© Andeher objeCtion to the action of muſcles be- 
ing 2 to the influx of a fluid into their fibrils, is, 
That muſcular fibres are diſtractile, or capable of be- 
ing ſtretched; and therefore, when a fluid is poured 
into their hollow fibrils, they would be ſtrerched lon- 
gitudinally, as well as have their tranſverſe diameters 
increaſed; that is, a muſcle would become longer, 
as well as thicker, when it is put into action; where- 
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as it is certainly known, that a muſcle is ſhortened 
while it acts. 

J. In anſwer to this, it has been remarked, That 
though muſcular fibrils are diſtractile, yet they will 
not yield to, or be ſtretched by every force, however 
ſmall, that might be applied to them. A cord that 
can be ſtretched in length by the weight of a pound 
or two, would not yield in the leaſt to an ounce or 
two; and it muſt likewiſe be obſerved, that gradual- 
ly as any body is ſtretched, its reſiſtance to the 
ſtretching force increaſes. A rope may be ſIretched 
to a certain length by a pound weight appended to 
it, which would require two pounds to ſtretch it very 
little further; and therefore, the general obſervation 
of animal fibres being diſtractile, cannot be a rea- 
ſonable objection to the account of muſcular motion 
above-menticned, unleſs a proof is brought that the 
force which the liquid of the nerves muſt exert upon 
each fibre of a muſcle, in order to make it act, is 
capable of diſtracting or ſtretching the fibres; which 
has not yet been attempted to be proved. —lt would 
appear, from the pain cauſed by too great an effort of 
muſcles, eſpecially in weak people, that muſcular 
fibres can bear very little diſtraction without danger 
of a ſolution of continuity. 

8. Muſcles ceaſing to act when their arteries are 
tied or cut, and being brought into motion by inject- 
ing liquors into the arteries even of a dead animal, 
has been mentioned as objections to the nervous in- 
fluence cauſing their contractions. 

To the firſt of theſe experiments it may be anfwer- 
ed, That the tying or cutting of the nerves, ſooner 
produces the effect of making the contraction ceaſe, 
than ſtopping the influx of the arterious blood does ; 
and it will be univerſally allowed, that the influx of 
blood into muſcles is neceſſary for performing their 
functions right. | 

Whoever obſerves the motion which injecting wa- 
ter, or any other liquor into the arteries of a dead a- 
nimaf, cauſes in its muſcles, will not compare it to 
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what contraction, whether voluntary or excited by ir- 
ritation, he may ſee in a living one. 

9. If muſcular motion depends on the influx of the 
nervous liquid, the inſtantaneous contraction of a 
muſcle, when the mind wiils to make it act, will be 
caſily underſtood from the nerves being always full of 
their liquor (5 58. 66. a.) 

10. It either the nerves of any muſcle do not fur- 
niſh a ſuſſicient quantity of their liquor, or if the fi- 
bres of a muſcle become too eaſily diſtractile, ſuch a 
muſcle will be inactive or paralytic. 

11. If too great a quantity of the liquor of the 
nerves is determined to a muſcle or muſcles, by any 
cauſe which the mind cannot command, ſuch muſcle 
or muſcles will be convulſed. 

12. If the motion of the liquid of the nerves is 
not uniform, but by diſeaſe becomes irregular, an al- 
ternate relaxation and contraction of muſcles may be 
the conſequence. . Hence trembling palſies, chorea 
Sancti Viti, &c. Hence alſo the convulſive tremors 
which animals have when they loſe much blood. 

13. Though the nerves may not furniſh ſo much 
liquor as may be ſufficient to make muſcles contract 
with ſtrength enough to overcome the reſiſtances to 
their actions, yet there may be a ſufficient quantity 
of liquor in the nerves to allow the imprethons of 
objects to be conveyed to the /en/orium. This may 


be one cauſe of a member's being ſometimes ſenſible 


after it cannot be moved. 

14- Unleſs the liquor of the nerves acquires ſome 
energy in the brain, which we have no reaſon to 
think the circulation of the fluids in the veſlels can 
give it, or. unleſs it has other properties than what 
we can diſcover in it, or unleſs there 1s an agent re- 
gulating its momentum and courſe to different parts 
which we are not conſcious of ; if ſome of theſe, I 
ſay, do not obtain, the action of the heart continuing 


of equal force to propel our liquors, notwithſtanding | 
all the reſiſtances that are to it, is not to be mo 
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15. All muſcles, but eſpecially the heart, continue 

to contract in an irregular way, after they are cut a- 
way from the animal to whom they belonged; 
which may be owing to the liquors continuing to 
flow in the ſmall veſſels, and being poured icregularly 
into the muſcular fbrillz. 
16. It is ſaid that a muſele cut out of the body 
continues ſome time to be capable of contraction; 
whereas, by tying its arteries or nerves, while it is 
otherwiſe entire in the body, it loſes its contracting 
power, which therefore does not depend on theſe or- 
gans, the arteries or nerves. 

The loſs of the power of aCting, when the arteries 
or nerves are tied while the muſcle is in the body, is 
denied by ſome who made the trial; and it might 
be expected, that the motion of a muſcle would be 
more conſpicuous where there is no reſiſtance to it, 
as is the caſe when it is cut away from all the parts 
it is connected with, than when its connection remains 
with parts reſiſting its contractile efforts. | 

17. After the heart, or any other muſcle cut away 
from an animal, has ceaſed to contract, its contrac- 
tion may again be reſtored, by breathing upon it, or 
pricking it with any ſharp inſtrument. That heat or 
pricking ſhould, by their fimulus ($ 66. þ.), occafion 
Cradatiits in a living creature, may be underſtcod ; 
but how they ſhould bave the fame eifeQ in a muſcle 
ſeparated from an animal, I know not. 

68. Some have thought the gang/ions of nerves 
(4 18, 19, 20.) to be glandular, and to perform a ſe- 
cretion.— Others, from their firm texture, ſuppoſe 


them to be muſcular, and to ſerve to accelerate the 


motion of rhe liquor in the nerves which proceed 
from them; but as no proof is offered of either of 
theſe opinions, they cannot be maintamed.—Others 
would make them 4 1. To divide a ſmall nerve 
into many nerves, and by theſe means to increaſe the 
number of nervous branches. 2. To make nerves 
come conveniently by different directions to the parts 
to which they belong. 3. To reunite teveral fmall 
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nervous fibres into one large nerve.— Since no proof 
is brought that theſe three things cannot be done 
without the interpoſition of a ganglion, but, on the 
contrary, we ſee them performed where there are no 
ganglions, we muſt continue to acknowledge igno- 
rance concerning the uſes of theſe knots, the gan- 
glions. | | 
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is generally ſaid, that there are forty pair of 
nerves in all; of which ten come out from the 
encephalon, and the other thirty have their origin from 
the ſpinal marrow. 
Of the ten pair of nerves which come from the en- 
cephalon, the fiiſt is the OLFACTORY, which long 
had, the name of the mammillary proceſſes of the 
brain, hecauſe in the brutes, cows and ſheep, which 
were. molt commonly diſſected by the ancients, the 
anterior ventricles of the brain are extended for- 
wards upon. theſe nerves, and adhere ſo firmly to 
them, that they ſeem to make the upper ſide of the 
nerves. Each of them being large, where it begins 
to be ſtretched out, and gradually becoming ſmaller 
ag it approaches the cribriform bone, was imagined 
to reſemble a nipple. Thoſe who miſtook the ven- 
tricles ſor part of the nerves, obſerving the cavity in 
them full of liquor, concluded, that theſe olfaCtory 
nerves ſerved to convey the ſuperfluous motſture of 
the brain to the holes of the ethmoid bone through 
which it pafled into the noſe. But in man, the ven- 
tricles of whoſe brain are not thus extended forwards, 
theſe nerves ace ſmall, long, and without any cavity, 
having their origin from the corpora ftriata, near the 
part where the internal carotid arteries are about to 
ſend off their branches, to the different parts of the 
brainz and in their courſe under the anterior lobes 
of the brain, which bave each a depreſſion made for 
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lodging them, the human olſactory nerves become 
larger, till they are extended to the cribriform bone; 
where they ſplit into a great number of ſmall fila- 
ments, to paſs through the little holes in that bone ; 
and, being joined by a branch of the fifth pair of 
nerves, are ſpread on the membrane of the noſe. 

The tender ſtructure and ſudden expanſion of theſe 
nerves on ſuch a large ſurface, render it impoſſible to 
trace them far; which has made ſome authors deny 
them to be nerves : But when we break the circum- 
ference of the cribriform /amella, and then gently 
raiſe it, we may ſee the diſtribution of the nerves 
ſome way on the membrane of the noſe. 

The contrivance of defending theſe long ſoft nerves 
from being too much prefſed by the anterior lobes of 
the brain under which they lie, is ſingular ; becauſe 
they have not only the prominent orbitar proceſſes of 
the frontal bone to ſupport the brain on each ſide, 
with the veins going into the longitudinal /nus, and 
other attachments bearing it up, but there 1s a groove 
formed in each lobe of the brain itſelf for them to 
lodge in.—Their ſplitting into ſo many ſmall branches 
before they enter the bones of the ſkull, is likewiſe 
peculiar to them; for, generally, the nerves come 
trom the brain in diſgregated filaments, and unite 
into cords, as they are going out at the holes of the 
bones. This contrivance is the beſt for anſwering 
the purpoſe they are deſigned for, of being the organ 
of ſinelling ; for, had they been expanded upon the 
membrane of the noſe into a medullary web, ſuch as 
the optic nerve forms, it would have been too ſenſi- 
ble to bear the impreſſions of ſerch objects as are ap- 
plied to the noſe; and a diſtribution in the more 
common way, of a cord fending off branches, would 
not have been equal enough for ſuch an organ of ſen- 
ſation. 

The 2d pair of nerves, the OPTIC, riſing from 
the thalami nervorum epticorum, make a large curve 
outwards, and then run obliquely inwards and for- 
wards, till they unite at the fore-part of the /e//a Tur- 
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cica ; then ſoon divide, and each runs obliquely for- 
wards and outwards, to go out at its proper hole in 
the ſphenoid bone, accompanied with the ocular ar- 
tery, to be extended to the globe of the eye, within 
which each is expanded into a very fine cup-like web, 
that lines all the inſide of the eye as far forwards as 
the cihary circle, and is univerſally known by the name 
of retina. 

Though the ſubſtance of this pair of nerves ſeems 
to be blended at the place where they are joined; 
yet obſervations of people whoſe optic nerves were 
not joined, and of others who were blind of one eye, 
from a fault in the optic nerve, or in thoſe who had 
one of their eyes taken out, make it appear, that 
there is no ſuch intimate union of ſubſtance; the 
optic nerve of the affected fide only being waſted, 
while the other was large and plump. And the ſame 
obſervations are contradictory to the doctrine of a 
decuſſation of all the nerves ({ 8.) ; for the diſeaſe 
could be traced from the affected eye to the origin 
of the nerve on the ſame fide. In many fiſhes, in- 
deed, the doctrine of decuſſation is favoured; for 
their optic nerves plainly croſs each other, without a- 
ny union at the part where they are joined in men 
and moft quadrupeds. 

Theſe people whoſe optic nerves were not joined, 
having neither ſeen objects double, nor turned their 
eyes different ways, is alſo a plain proof, that the 
eonjunQtion of the optic nerves will not ſerve to ac- 
count for either the uniform motions of our eyes, 
or our ſeeing objects ſingle with two eyes, though it 
may be one cauſe of the remarkable ſympathy of the 
one eye with the other in many diſeaſes. 

The retina of a recent eye, without any prepara- 
tion, appears a very fine web, with ſome blood- 
veſſels coming from its centre to be diſtributed on it 
but after a good injection of the arteries that run in 
the ſubſtance of this nerve, as is common to other 
nerves, it is with difficulty that we can oblerve its 
nervous medullary fubſtance,—The ſituation of _ 
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veſſels -in the central part of the optic nerve; the 
want of medullary fibres here, and the firmneſs of 
this nerve before it is expanded at its entry into the 
ball of the eye, may be the reaſon why 4. do not 
ſee ſuch bodies, or parts of bodies, whoſe picture falls 
on this central part of the retina. An inflammation 
in thoſe arteries of the retina, which ſeveral fevers 
and an ophthulmia are generally attended with, may 
roy well account for the tenderneſs in the eyes, and 
inability to bear the light, which people have in 
theſe diſeaſes. —The over-diſtenſion of theſe veſſels 
may likewiſe ſerve to account for the black ſpots ob- 
ſerved on bright coloured bodies eſpecially, and for 
that ſmoaky - through which all objects are ſeen 
by people in ſome fevers.—If theſe veſſels loſe their 
tone, and remain preternaturally diſtended, no ob- 
jects affect our retina, though the eye externally ap- 
pears ſound ; or this may be one cauſe of an amauro- 
ſos or guita ſerena, From a partial diſtenſion of theſe 
veſſels, or paralyſis of a part of the retina, the central 
part, or the circumference, or any other part of ob- 
jects, may be loſt to one or both eyes. 

The THIRD PAIR riſe from the anterior part 
of the . annularis, and, piercing the dura ma- 
ter a little before, and to a ſide of the ends of the 
poſterior clinoid proceſs of the ſphenoid bone, run a- 
long the receptacula, or cavernous finuſes, at the fide of 
the ephippium, to get out at the foramina lacera ; af- 
ter which, each of them divides into branches, of 
which one, after forming a little ganglion, is diſtri- 
buted to the globe of the eye; the others are ſent to 
the muſculus rectus of the palpebra, and to the attol- 
lens, adduftor, deprimens, and ebliquus minor muſcles 
of the eye-ball. Theſe muſcles being principal in- 
ſtruments in the motions of the eye-lid and eye-ball, 
this nerve has therefore got the name of the motor 
eculi.— I have frequently obſerved in convulſions the 
eye-lids widely opened, the cornea turned upward and 
outwards, and the eye-balls ſunk in the orbit; which 


well deſcribed the conjunct action of the muſcles 
whick 
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which this pair of nerves ſerves — The diſtenſion of 
a conſiderable branch of the carotid, which paſſes o- 
ver this nerve near its origin on each fide, may poſ- 
ſibly be the reaſon of the heavineſs in the eye-lids 
and eyes, after drinking hard, or eating much. 

The FOURTH PAIR, which are the ſmalleſt 
nerves of any, derive their origin from the back-part 
of the baſe of the ze/fes; and then making a long 
courſe on the fide of the annular protuberance, enter 
the dura mater a little farther back, and more exter- 
nally than the third part, to run alſo along the recep- 
tacula, to paſs out at the foramina lacera, and to be 
entirely ſpent on the muſculi trochleares, or ſuperior 
oblique muſcles of the eyes. "Theſe muſcles being 
employed in performing the rotatory motions, and 
the advancement of the eye-balls forward, by which 
ſeveral of our paſſions are expreſſed, the nerves that 
ſerve them have got the name of PATHETICI — 
Why theſe ſmall nerves ſhould be brought fo far to 
this muſcle, when it could have been ſupplied eaſily 
by the motor oculi, I know not. 

The FIFTH PAIR are large nerves, riſing from 
the annular proceſſes where the medullary procefics 
of the cerebellum join in the formation of that zuber, 
to enter the dura mater near the point of the pe- 
trous proceſs of the temporal bones; and then ſink- 
ing cloſe by the receptacula at the fides of the ſella 
Turcia, each becomes in appearance thicker, and goes 
out of the ſkull in three great branches. 

The firſt branch of the fifth is the OPHT HAL 
MC, which runs through the cee lacerum to the 
orbit, having in its paſſage thither a connection with 
the ſixth pair. It is afterwards diſtributed to the 
ball of the eye with the third, to the noſe, along 
with the olfactory, which the branch of the fifth that 
_ paſſes through the foramen orbitarium internum joins, 
as was already mentioned in the deſcription of the 
firſt pair. This ophthalmic branch likewiſe ſupplies 
the parts at the internal canthys of the orbit, the 
glandula lacrymalis, fat, membranes, muſcles, and te- 
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guments of the eye-lids ; its longeſt fartheſt extend- 
ed branch paſſing through the foramen ſuperciliare of 
the os frontis, to be diſtributed to the forehead. 

The ſmall fibres which this firſt branch of the fifth 
and the third pair of nerves ſend to the eye-ball, be- 
ing ſituated on the optic nerve, and, after piercing 
the ſclerotic coat, running along the choroid coat on 
the outſide of the retina in their courſe to the wvea 
or iris, may be a cauſe of the ſympathy between the 
optic nerve and the wvea ; by which we more readily 
acquire the habit of contracting the iris, and there» 
by leſſen the pupil, when too ſtrong light is exclud- 
ed; and, on the contrary, enlarge the pupil, when 
the light is too faint.—This, with the ſympathy 
which muſt ariſe from ſome of the nerves of the 
membrane of the noſtrils, being derived from this 
firſt branch of the fifth pair of nerves, may alſo be 
the cauſe, why an irritation of the retina, by too 
ſtrong light, may produce ſneezing, as if a fimulus 
had been applied to the membrane of the noſe it- 
ſelf ;—why preſſing the internal canthus of the or- 
bit, ſometimes ſtops ſneezing hy irritation of the 
noſe or of the eye cauſes the eye-lids to ſhut con- 
vulſively, and makes the tears to flow plentifully 
and why medicines put into the noſe, do often great 
ſervice in diſeaſes of the eyes.—In the megrim, all 
the branches of the nerve diſcover themſclves to be 
affected : For the forehead is racked with pain, the 
eye-ball is pained, and feels as if it was ſqueezed, 
the eye-lids ſhut convulſively, the tears trickle down, 
and an uneaſy heat is felt in the noſe. Hence we 
can underſtand where external medicines will have 
the beſt effect, when applied to remove this diſeaſe, 
to wit, to the membrane of the noſe, and to the 
forchead ;—why alternate preſſure near the ſuperci- 
liary hole of the frontal bone, or ſneezing, ſome- 
times gives immediate relief in the megrim ;—why 
the ſight may be loſt by an injury done to the /upra» 
orbitar branch ;—how it may be reſtored by agitation 
of that branch of this nerve. _ 
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The ſecond branch of the fifth pair of nerves may 
be called MAXILLARIS SUPERIOR, from its 
ſerving principally the parts of the upper jaw. It 

es out at the round hole of the ſphenoid bone, and 

nds immediately one branch into the channel on 
the top of the antrum maxillare; the membrane of 
which and the upper teeth are ſupplied by it in 
its paſſage. As this branch is about to go out at 
the foramen orbitarium externum, it ſends a nerve 
through the ſubſtance of the os maxi/lare to come out 
at Steno's duct, to be diſtributed to the fore-part of 
the palate ; and what remains of * eſcaping at the 
external orbitar hole, divides into a great many 
Þranches, that ſupply the cheek, upper lip, and no- 
ſtril.— The next conſiderable branch of the /wherior 
maxillary nerve, after giving branches which are re- 
flected through the ſixth hole of the De, bone, to 
join the intercoſtal where it is paſſing through the 

ſkull with the carotid artery, and the portio þ wi of 
the ſeventh pair, as it paſſes through the os petroſum, 
is ſent into the noſe by the hole common to the pa- 
late and ſphenoidal bone ; and the remaining part of 
this nerve runs in the palato-maxillaris canal, giving 
off branches to the temples and pterygoid mulcles, 
and comes at laſt into the palate to be loſt.— Hence, 
the ach in the teeth of the upper jaw occaſions a 
gnawing pain, deep-ſeated in the bones of the face, 
with ſwelling in the eye-lids, cheek, noſe, and upper 
lip; and, on the other hand, an inflammation in theſe 
parts, or a megrim, is often attended with ſharp pain 
in the teeth. Hence, an obſtruction in the duct of 
the maxillary ſinus, which obliges the liquor ſecreted 
there to find out a preternatural route for itſelf, may 
be ocaſioned by the pain of the teeth. —Henee, the 
upper lip often ſuffers when the palate or noſe is ul- 
cerated. 

The third or MAXILLARIS INFERIOR branch 
of the fifth pair going out at the oval hole of the 
ſphenoid bone, ſerves the muſcles of the lower jaw, 
and the muſcles ſituated between the os hyoides and 
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jaw: All the falivary glands, the amygda/e, and the 
| external car, have branches from it: It has a large 
branch loſt in the tongue, and ſends another through 
the canal in the ſubſtance of the lower jaw to ſerve 
all the teeth there, and to come our at the hole in 
the fore-part of the jaw, to be loſt in the chin and 
under-lip —Hence, a convullive contraction of the 
muſcles of the lower jaw, or the mouth's being in- 
voluntarily ſhut, a great flow of ſpittle or ſalivation, 
a pain in the car, ” eſpecially in deglatitien, and a 
ſwelling all about the throat, are natural conſequen- 
ces of a violent irritation of the nerves of the lower 
teeth in the tooth-ach; and pain in the teeth and 
ear, is as natural a conſequence of an ang. Hence 
alternate preſſure on the chin may ſometimes relieve 
the violence of a tooth-ach.— Hence, deitroying the 
nerves of a tooth by actual or potential cautcitcs, or 
pulling a carious tooth, fo often removeErmmediate- 
ly all theſe ſymptoms.—Hence, no cute is to be 
found for ſome ulcers in the upper or lower jaw, but 
by drawing a tooth. — Hence, in cancers ot the u up- 
per lip, the ſalivary glands are in danger or being af- 
feed, or the dilzate may be occaſion ed to the lip by 
its beginning i in the glands.—Perbaps the ſymparhy 
of the organs of tatting and ſmelling may, in ſome 
meaſure, depend on their both receiving nerves from 
the fiſch pair. 

The SIXTH PAIR, which is the ſmelt except 
the fourth, riſes from the fore-part of the corpora py= 
ramidalia; and each entering the dure maler ſome 
way behind the poſterior clinoid proceſs of the ſohe- 
noid bone, has a long courſe below that men:brane, 
and within the receptaculum at the fide of thagp/la 
Turcica, where it is immerſed in the blood of the re- 
ceptacle; but for what purpoſe I am ignorant. It 
goes afterwards out at the foramen lacerum into the 
orbit, to ſerve the abductor muſcle of the eye:—& 
defect in this nerve may therefore be one cauſe: of a 
frabiſmus.—ITn the paſlage of this nerve below tte 
dura mater, it lies very contiguous to the inen ga- 
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rotid artery, and to the ophthalmic branch of the fifth 
pair of nerves. At the place where the ſixth pair is 
contiguous to the carotid, a nerve either goes from 
each of them in an uncommon way, to wit, with the 
angle beyond where it riſes obtuſe, to deſcend with 
the artery, and to form the beginning of the inter- 
coltal nerve, according to the common deſcription ; 
or, according to other authors, this nerve comes up 
from the great ganglion of the interegſtal, to be joined 
to the ſixth here. 
- The arguments for this latter opinion are, That, 
according to the. common doctrine, this beginning of 
the interegſtal nerve, as it is called, would riſe in a 
manner not fo ordinary in nerves. In the next place, 
it is obſerved, that the fixth pair is larger nearer to 
the orbit, than it is before it comes to the place 
where this nerve is faid to go off; and therefore, it 
is more proMble, that it receives an addition there, 
rather than gives off a branch. La#ly, It is found, 
that upon cutting the zter:zfal nerves of living ani- 
mals, the eyes plainly were affected; they Joſt their 
bright water; the gum, or gore, as we call it, was 
ſeparated in greater quantity; the pupil was more 
contracted ; the cartilaginous membrane, at the in- 
ternal centhus, came more over the eye; and the eye- 
ball itſelf was diminiſhed. 
To this it is anſwered, in defence of the more com- 
mon doctrine, ½, That other branches of nerves 
go off in a reflected way, as well as this does, ſup- 
poſing it to be the beginning of the intercoſtal ; and 
that the reflection would rather be greater, if it is 
thought to come up from the intercoſtal to the ſixth. 
2diggp It is denied that this nerve is for ordinary thick- 
er at its fore than its back part; and if it was ſup- 
poſed to be thickeſt nearer to the orbit, the concluſion 
made above could not be drawn from this appearance, 
becauſe other nerves enlarge ſometimes where there 


zs no addition made to them, as in the inftance al- 
„ ready mentioned of the trunk of the fifth pair while 
below the dura mater. 3dly, The experiments on 
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living animals ſhew indeed, that the eyes are affect- 
ed, upon cutting the intercoſtal nerve, but not in the 
way which might have been expected, if the inter- 
cal had furniſhed ſuch a ſhare of the nerve that 
goes to the adductor muſcle of the eye; for it might 
have been thought, that this muſcle would have been 
ſo much weakened immediately upon cutting the 14 
teregſlal, that its antagoniſt the addudt;r would have 
greatly prevailed over it, and have turned the eye 
itrongly in towards the noſe ; which is not ſaid to be 
a conſequence of this experiment. So that the argu=- 
ments are ſtill equivocal; and more obſervations and 
experiments muſt be made, before it can be deter- 
mined with certainty, whether the ſixth pair gives * 
receives a branch here. In the mean time, I ſha 
continue to ſpeak about the origin of the znteregſtul 
with the generality of anatomiſts. 

At this place where the intercoſtal bagins, the fifth 
pair is contiguous and adherent to the ſixth; and it 
is generally ſaid, that the ophthalmic branch of the 
fifth gives a branch or two to the beginning of the 
intercoſtal, or receives ſuch from it. Others deny 
any ſuch communication between them; and thoje: 
who affirm the communication confels, that,in Tome 
ſubjects they could not ſee it. After exanifning the 
nerves here in a great many ſubjeas, I cangot deter- 
mine whether or not there are nervous. filaments 
going from the one to the other. Sometimes I have 
thought that I traced them evidently ; at other times I 
obſerved, that what I diſſected for nervous filaments 
was collapſed cellular ſubſtance; and in all the ſub- 
jects where I had puſhed an injection ſucceſsfully, in- 
to the very ſmall arteries, I could only obſerve aplex- 
us of veſſels connecting the one to the other. any 
of theſe ways, however, there is as much connection 
as, we are atlurcd from many experiments and ob- 
lervations on other nerves, is ſuſhcient to make a very 
great ſympathy among the nerves here, Poſſibly th. 
appearances in the eyes of dogs, whoſe intercoſi; 
nerves were cut, might be owing to this ſympathy, 
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The SEYEANTH PAIR comes out from the late- 
ral part of the ammnlar preceſs, behind where the 
medullary proceſs of the cerebellum are joined to that 
tuber ; and cach being accompanied with a larger ar- 
tery than molt other nerves, enters the internal meatus 
auditorivs, where the two large bundles of fibres, of 
which it appeared to conſiſt within the ſcull, ſoon 
ſeparate from cach other; one of them entering b 
feveral ſmall holes into the weſlible, cochlea, and ſemi- 
circular canals, is ſtretehed on this inner camera of the 
ear in a very ſoft pulpy ſubſtance; and being never 
ſeen in the form of a firm cord, ſuch as the other 
parcel of this and moſt other nerves become, 1s called 

ORTIO MOLLIS of the auditory nerve. 

The other part of this ſeventh pair paſſes through 
Galen's foramen cacum, or Fallopius's aquæduct, in its 
crooxed paflage by the fide of the 7ympanum in 
which paſſags, a nerve ſent from the lingual branch 
of the inferior maxillary nerve, along the outſide of 
the tuba Euſftachiana, and croſs the cavity of the 
tympenun, where it has the name of chorda tympant, 
is commonly ſaid to be joined to it. The very acute 
angle which this nerve makes with the fifth, or the 
ſudden. violent reflection it would ſuffer on the ſup- 
poſition bf ics coming from the fifth to the ſeventh, 
appears unutual; whereas, it we ſuppoſe that it comes 
from the ſeventh to the fifth, its courſe would be 
more in the ordinary way, and the chorda tympani 
would be eſteemed a branch of the ſeventh pair going 
to join the fiſth, the ſize of which is increaſed by 
this acquiſition. "This ſmaller bundle of the ſeventh 
gives branches to the muſcles of the malleus, and to 
the gra mater, while it paſſes through the bony 
— * canal, and at laſt comes out in a ſirm chord 
named PORTIO DURA, et the end of this canal, 
between the Hyloid and maſtoid proceſſes of the tem- 
poral bone, g.ving immediately filaments to the little 


oblique muſcles of the head and to thoſe that riſe 

from tte ſtyloid proceſs. It then pierces through the 

g = paroid gland, and divides into a great many ye” 
| whic 
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Co which are difperſed in the muſcles and teguments 
ie that cover all the fide of the upper part of the neck, 
at the whole face and cranivn, as far back as the tem- 
Fx ples, including a conſiderable part of the external 
W ear. Its branches having thus a confiderable con- 
f nection with all the three branches of the fifth pair, 


and with the ſecond cervical, occaſion a conſiderable 
ſympathy of theſe nerves with it.— Hence in the 
tooth- ach, the pain is ſometimes very little in the at- 
fected tooth, compared to what it is all along the fide 
of the head, and in the ear.—Hence probably the 
relief of the tooth- ach from bliſters applied behind or 
befcre the ear, or by a hot iron touching the antihelin 
of the ear.— By this communication or connection 
poſſibly too it is, that a vibrating ſtring held between 
| one's teeth, gives a ſtrong idea of ſound to the perſon 
who holds it, which nobody elfe can perceive.— 
Perhaps too the diſttibution of this nerve occaſions 
the head to be ſo quickly turned upon the inprcthon 
of ſound on our ears. 
the A/GHTH PAIR of nerves rite from the lateral 
baſes of the corpora olivaria in diſgregated fibres; and 
as they are entering the anterior internal part of the 
holes common to the os occipitis and temporum, each 
is joined by a nerve which aſcends within the dure 
mater from the tenth of the head, the firſt, fecond 
and inferior cervical nerves: This every body knows 
has the name of the NERYVUS ACCE&SSORIUS. 
When the two get out of the ſcull, the acoeſlrins ſo- 
parates from the eighth, and, deſcending obliquely 
outwards, paſſes through the ferno-ma//nideus mutele, 
to which it gives branches, and afterwards terminates 
in the trapezius and rhombord muſcles of the fcapula. 
In this courſe it is generally more or let; joined by the 
ſecond cervical nerve. Why this nerve, and ſeveral 
others which are diſtributed to muſcics, are made to- 
pierce through muſcles, which they might have only 
afied near to, I do not know. | n 
lhe large eighth pair, ſoon after its exit, gives” 
nerves to the tongue, — pharynx, and ganglion 
3 ot. 
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of the intercoſ/al nerve, and being disjoined from the 
ninth and intercoſtal, to which it adheres cloſely ſome 
way, runs ſtraight down the neck behind the inter- 
nal jugular vein, and at the external ſide of the caro- 
tid artery. As it is about to enter the Horaæ, a large 
nerve goes off from the cighth of each fide : This 
branch of the right-Gde turns round ſrom the fore 
to the back-part of the ſubclavian artery, while the 
branch of the left- ſide turns round the great curve of 
the azrte, ard both of them mounting. up again at 
the fide of the w/pphagus, to which they give branches, 
are loſt at lait in the /arymx. Theſe are called the 
RECURRENT nerves, which we are deſired to ſhun 
gn the operation of bronchotomy, though their deep ſi- 
tuation protects them ſufficiently.— The muſcles of 
the /aryx, being in a good meaſure ſupplied with 
nerves tom the recurrents, it is to be expected, that 
the cutting of them will greatly weaken the voice, 
though it will not be entirely loſt, ſo long as the ſuperior 
branches of the eighth pair are entire.—Why the re- 
current nerves riſe ſo low from the eighth pair to go 
round a large artery, and to have ſuch a long courſe 
upwards, I know not. 

The eighth pair, above and at or near the place 
where the recurrent nerves go off from it, or frequent- 
ly the recurrents themſelves, ſend off ſmall nerves to 
the pericardium, and to join with the branches of the 
intercoſtal that are diſtributed to the heart; but their 
ſize and ſituation are uncertain. 

After theſe branches are ſent off, the par vagum on 
each fide deſcends behind the great branch of the tra- 
chen, and gives numerous filaments to the lungs, and 
ſome to the heart in going to the &/ophagus. The 
one of the leſt ſide running on the fore part of the 
p, communicates by ſeveral branches with 
the right one in its deſcent to be diſtributed to the 
flomach: The right one gets behind the @/ophagus, 
where it ſplits and rejoins ſeveral times before it 
arrives at the ſtomach, to which it ſends nerves; and 


then being joined by one or more branches from = 
left- 
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leſt-trunk, they run towards the cxliac artery, there 
to join into the great ſemilunar ganglion formed by the 
two intercoſfals. 

From the diſtribution of this par vagum, we may 
learn how tickling the fauces with a feather or any ſuch 
ſubſtance, excites a nauſea and inclination to vomit ;— 
why coughing occaſions vomiting, or vomiting raiſes a 
cough.—Hence we ſee how the nervous a and 
the tiſſis convulſiva, chincough, are attended with a 
ſtraitening of the g/7tis ; hy food diſſicult to digeſt 
occaſions the aſthma to weakly people; and why eme- 
tics have frequently cured the f very ſpeedily ; 
why an attempt to vomit is ſometimes in danger of 
ſuffocating a/hmatic people ;—why the ſuperior ori- 
fice of the {lomach is {o ſenſible, as to be looked on 
as the ſcat of the ſoul by ſome ;—why people ſubject 
to diſtenſions of the ſtomach, have ſo often the fen- 
ſation of balls in their breaſts and throats ;—why the 
globus hyftericus is fo often attended with a violent 
tirangulation at the g/ortis. « 

the NINTH PA41R of nerves comes from the in- 
ferior part of the corpora ppramidalia, to go out of the 
{cull at their proper holes of the occipital bone. At- 
ter their egreſs they adhere for ſome way firmly to 
the eighth and intercoſtal ; and then ſending a branch, 
that in many ſubjects is joined with branches of the 
firſt and ſecond cervical nerves, to be diſtributed to 
the thyroid gland and muſcles on the fore-part of the 
trachea arteria, the ninth is loſt in the muſcles and 
ſubſtance of the tongue. Some have thought this 
nerve, and others have eſteemed the third branch of 
the fifth pair of nerves, to be the proper guſtatory 
nerve. I know no obtervation or experiments to 
prove either opinion, or to aſſure us that both nerves 
do not ſerve for taſting and for the motion of the 
tongue.—May not the diſtribution of this nerve to 
the muſcles below as well as above the os hyoides, 
contribute to their acting more uniformly in depref- 
ſing the lower jaw or head ? , 

The 
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The TENTH PAIR riſes in ſeparate threads from 


the ſides of the /pinal marrow, to go out between the 
os occipitis and firft vertebra of the neck. After each 
of them has given banches to the great ganglion” of 
the intercoſtal, 8th, gyth, and 1ft cervical nerves, it 
is diſtributed to the ſtraight, oblique, and ſome of 
the extenſor muſcles of the head. Whether the name 
of the tenth of the head, or of the firſt vertebral, 
ought to be given to this pair of nerves, is of no ſuch 
conſequence as to deſerve a debate, though it has 
ſome of the marks of the ſpinal nerves, to wit, its 
being formed of filaments proceeding from both the 
fore and back part of the medulla, and a little gan- 
glion being formed where theſe filaments meet. 

In the deſcription of the ſixth pair, I followed the 
uſual way of ſpeaking among anatomiſts, and called 
that the beginning of the intercoſtal nerve which 
comes out of the ſcull ; and therefore ſhall here ſub- 
Join a curſory deſcription of this nerve, notwithitand- 
ing its much larger part is compoſed of nerves com- 
ing out from the ſpinal marrow. There is no greater 
incongruity in point of method to ſay, that the nerve 
we are deſcribing receives additions from others that 
have not been deſcribed, than it is to repeat in the 
deſcription of a great many nerves, that each of them 
gives branches to form a nerve which we are igno- 
rant of; which is all the difference between deſcri- 
bing the intercoſtal before or after the ſpinal nerves. 
The branch reffected from the ſixth pair, joined 
_ poſſibly by ſome filaments of the gprhiha/mic tranch 
of the fifth, runs along with the internal carotid ar- 
tery, through the crooked canal formed for it in the 
temporal bone, where the little nerve is very ſoft and 
pappy, and in ſeveral ſubjects divides and unites a- 
gain, and is joined by one or more branches from the 
fifth, particularly of its ſuperior maxili/ary branch 
before it comes out of the ſcull. May the compret- 
fon of this nerve by the carotid artery when firetch- 
ed during the ole, contribute to the dias of the 
heart? As ſoon as the nerve eſcapes out of this bony 

canal, 
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canal, it is connected a little way with the eighth 
and ninth ; then ſeparating from theſe, after ſceming 
to receive additional nerves from them, it forms a 
large ganglion, into which branches from the tenth of 
the head, and from the firit and ſecond cervical en- 
ter. From this ganglion the nerves come out again 
ſmall to run down the neck along with the carotid 
artery, communicating by branches with the cervi- 
cal nerves, and giving nerves to the muſcles that 
bend the head and neck. As the intercaſtal is about 
to enter the thorax, it forms another ganglion, from 
which nerves are ſcent to the trachea and to the heart; 
theſe defigned for the heart joining with the branches 
of the eighth, and molt of them paſſing between the 


two great arteries and the auricles, to the ſubſtance 


of that muſcle. Ihe intercoſtal after this conſiſting 
of two branches, one going behind, and the other 
running over the fore-part of the ſubclavian artery, 
forms a new ganglion where the two branches unite 
below that artery, and then deſcending along the 
ſides of the wertebre of the therax, receives branches 
from each of the dorſal nerves; which branches ap-- 
pearing to come out between the ribs, have given the 
name of intercoſtal to the whole nerve. Where the 
addition is made to it from the fifth dorfal nerve, a 
branch goes off obliquely forwards z which being 
Joined by ſuch branches from the fixth, ſeventh, 
eighth, and ninth dorſal, an anterior trunk is formed, 
and paſſes between the fibres of the appendix muſcul:ſa, 
of the diaphragm, to form, along with the other in- 
tercoſtal and the branches of the eighth pair, a large 
ſemilunar ganglion, ſituated between the cæliac and 
ſuperior meſenteric arteries; the roots of which ate 
as it were involved in a fort of nervous net-work of 
this ganglion, from which a great number of very 
ſmall nervous thicads run out to be extended on the 
ſurſace of all the branches of thoſe two artcrics, to as 
to be eali); ſcen when any of the arteries are ſtietch- 
ed, but not to be raifed from them by ditſeQion : and 
thus the /irer, gail-bladdery, duodenum, pancreas, fpleen, 

ſeſuuum, 
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fejunum, ilium, and a large ſhare of the colon, have 
their nerves ſent from this great /o/ar ganglion or plex- 
us, May the periſtaltic motion of the inteſtines de- 
pend in ſome meaſure on the paſſage of the intercoſtal 
nerves through the diaphragm ? 

Several fibres of this ganglion, running down upon 
the aorta, meet with other nerves ſent from the poſ- 
terior trunk of the intercoſtal, which continues its 
courſe along the ſides of the vertebræ; they ſupply the 
glandulz renales, kidneys, and zeftes in men, or ovaria 
in women; and then they form a net-work upon the 
inferior meſenteric artery, where the nerves of the two 
ſides meet, and accompany the branches of this arte- 
ry to the part of the colon that lies in the left fide of 
the belly, and to the rectum, as far down as to the 
lower part of the pelvis. 

The intercoſtal continuing down by the fide of the 
vertebræ of the loins, is joined by nerves coming from 
between theſe vertebre, and ſends nerves to the or- 
gans of generation and others in the pelvic, being 
even joined with thoſe that are ſent to the inferior 
extremities. 5 

The almoſt univerſal connection and communica- 
tion which this nerve has with the other nerves of 
the body, may lead us to underſtand the following, 
and a great many more phænomena: — Why tickling 
the noſe cauſes ſneezing. —Why the too great quan- 
tity of bile in the cholera Nw" >" vomiting as well 
as purging, Why people vomit in colics, in inflam- 
mations, or other irritations of the liver, or of the 
ducts going from it and the gall-bladder.— Why a 
ſtone in the kidneys, or ureters, or any other cauſe 
irritating thoſe organs, ſhould io much more frequent- 
ly bring on vomiting and other diſorders of the {to- 
mach, than the ſtone, or any other ſtimulating cauſe 
in the bladder does —Why vomiting is a ſymptom oft 
danger after child birth, lithotomy, and other opera- 
tions on the parts in the pelvis.—Why the obitruc- 
tions of the menſes are capable of occalioning ſtrangu- 
lations, belching, colics, ſtomach-aches, and even 

convulſions 
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convulſions in the extremities. Why veſicatories, ap- 
plied from the ears to the clavicles of children labour- 
ing under the tufſis convulſiva, are frequently of great 
ſervice Why worms in the ſtomach or guts excite 
an itching in the noſe, or grinding of the teeth. — 
Why irritations in the bowels or the belly occaſion 
ſometimes univerſal convulſions of the body. 

The /pinal nerves riſe generally by a number of 
diſgregated fibres from both the fore and back-part of 
the medulla fpinalis, and ſoon after form a little knot 
or ganglion, where they acquire ſtrong coats, and 
are extended into firm cords. They are diſtinguiſhed 
by numbers, according to the vertebræ from between 
which they come out; the ſuperior of the two bones 
forming the hole through which they paſs, being the 
one from which the number 1s applied to each nerve. 
I here are generally ſaid to be irt) pair of them 
ſeven of which come out between the vertebræ of the 
neck, twelve between thoſe of the back, five between 
thoſe of the loins, and fix from the falſe vertebre. 

The FIRST CERVICAL pair of nerves comes 
out between the firſt and ſecond wertebre of the neck; 
and having given branches to join with the tenth pair 
of the head, the ſecond cervical and intercoſtal, and 
to ſerve the muſcles that bend the neck, it ſends its 
largeſt branches backwards to the extenſor muſcles of 
the head and neck; ſome of which piercing through 


theſe muſcles, run up on the occiput to be loſt in the - 


teguments here; and many fibres of it advance fo 
far forward as to be connected with the fibrils of the 
firſt branch of the fifth pair of the head, and of the 
portio dura of the auditory ner ve. Hence poihbly it is 
that a clavus hyftericus changes ſuddenly ſometimes 
from the fore-head to a violent pain and ſpaſm in the 
back-part of the head and neck. 

The SECOND CERVICAL is ſoon joined by 
ſome branches to the ninth of the head and intercoſt- 
al, and to the firſt and third of the neck ; then has a 
large branch that comes out at the exterior edge of 
the ſferno- maſtoideus muſcle, where it joins with the 

| | acceſſorius 
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acceſſorius of the eighth pair; and is afterwards dif. 
tributed to the platyſma myoides, teguments of the 
fide of the neck and head, parotid gland, and exter- 
nal ear, being connected to the portio dura of the au- 
ditory nerve, and to the firſt cervical. The remain. 
der of this ſecond cervical is ſpent on the /evator /ca- 
pulæ and the extenſors of the neck and head. Gene- 
rally a large branch is here ſent off to join the acce/- 
ſoritu of the eighth pair, near the ſuperior angle of 
the-/caprela. 

To the irritation of the branches of this nerve it 
probably is, that, in an inflammation of the parotid 
gland, the neck is pained fo far down as the clavicle, 
the head is drawn towards the ſhoulder of the affect- 
ed fide, and the chin is turned to the other ſide.— 
In opening the external jugular vein, no operator can 
promiſe not to. touch ſome of the cutaneous branches 
of this nerve with the lancct; which occaſions a tharp 
pricking pain in the mean time, and a numbneſs of 
the ſkin near the orifice for ſome time after. 

The THIRD PAIR of the neck paſies out be— 
tween the third and fourth cervical vertebræ; having 
immediately a communication with the ſecond, and 
ſending down a branch, which being joined by a 
branch from the fourth cervical, forms the PH E- 
NIC nerve. This deſcending enters the 7horax be- 
tween the ſubclavian vein and artery; and then be- 
ing received into a groove formed for it in the pericar- 
dium, it has its courſe along this capſula of the heart, 
till it is loſt in the middle part of the diaphragm. 
The right phrenic has a ſtraight courſe ; but the left 
one is obliged to make a conſiderable turn outwards 
to go over the prominent part of the pericardium, 
where the point of the heart is lodged. Hence in 
violent palpitations of the heart, a pungent acute 
pain is felt near the left orifice of the ſtomach. —The 
middle of the diaphragm ſcarce could have been ſup- 
plied by any other nerve which could have had ſuch a 
{traight courſe as the phrenic has. If the ſubclavian 

artery 
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artery and vein have any effect upon this nerve, I do 
not know it. 

The other branches of the third cervical nerve are 
diſtributed to the muſcles and teguments at the lower 
part of the neck and top of the ſhoulder. No won- 
der then that an inflammation of the liver or ſpleen, 
an abſceſs in the lungs adhering to the diaphragm, or 
any other cauſe capable of irritating the diaphragm, 
ſhould be attended with a ſharp pain on the top of the 
ſhoulder, as well as wounds, ulcers, Sc. of this 
muſcle itſelf. —If the irritation of this muſcle is very 
violent, it may occaſion that convulſive contraction 
of the diaphragm which is called an hiccough ; and 
therefore an hiccough in an inflammation of the liver 
has been juſtly declared to be an ill ſymptom. 

An irritation of the thoracic nerves which produces 
ſneezing, may ſometimes free the phrenic nerves from 
any ſpaſm they occaſion ; fo that ſneezing ſometimes 
takes away the hiccough; and a derivation of the 
fluid of the nerves any other way may do the ſame 
thing : Or.the hiccough may allo be ſometimes cured, 
by drawing up into the noſe the ſmoak of burning 
paper or other acrid fumes, ſwallowing pungent or 
aromatic medicines, and by a ſurpriſe, or any other 
ſtrong application of the mind in thinking, or in dif- 
tinguiſhing objects: Or, when all theſe have failed, 
it has been put away by the briſk fimulus of a bliſter- 
ing plaſter applicd to the back. 

The FOURTH CERVICAL nerve, after ſending 
off that branch which joins with the third to form 
the phrenic, and beſtowing twigs on the muſcles, and 
glands of the neck, runs to the arm-pit, where it 
meets with the FFT, SIXTH, and SEVENTH 
cervicals, and FIRST DORSAL, that eſcape in the 
interilices of the miſculi ſcaleni, to come at the arm- 
pit, where they join, ſeparate, and rejoin, in a wa 
fcarce to be rightly expreſſed in words; and after giv- 
ing ſeveral conliderable nerves to the muicles and te- 
guments which cover the thorax, they divide inte fe. 
veral branches, to be — to all the parrs of 
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the ſuperior extremity. Seven of theſe branches I 
{hall deſcribe under particular names. 

t. SCAPULARIS runs ſtraight to the cavitas ſeri- 
lunata of the upper cgſta of the ſcapula, which is a 
hole in the recent ſubject by a ligament being extend- 
ed from one angle of the bone to the other, giving 
nerves in its way to the muſcles of the ſcapula. When 
it has paſſed this hole, it ſupplies the ſupra ſpinatus 
muſcle ; and then deſcending at the anterior root of 
the /pine of the ſcapula, it is loſt in the other muſcles 
that lie on the dor/um of that bone. 

2. ARTICULARIS ſinks downwards at the axilla, 
to get below the neck of the head of the os humeri, 
and to mount again at the back-part of it ; ſo that it 
almoſt ſurrounds the articulation, and is diſtributed 
to the muſcles that draw the arm back, and to thoſe 
that raiſe it up. | 
3. CUTANEUS runs down the fore-part of the 

arm near the ſkin, to which it gives off branches ; 
and then divides on the inſide of the fore-arm into 
ſeveral nerves, which ſupply the teguments there, 
and on the palm of the hand.—ln opening the baſilic 
vein of the arm, at the ordinary place, the ſame 
ſymptoms are ſometimes produced as in opening the 
external jugular vein, and from a like cauſe, to wit, 
ſrom hurting a branch of this cutaneous nerve with 
the lancet. 

4. MUSCULO-CUT ANZUS, or perforans Caſſori, 
paſſes through the coraco-brachialis muſcle ; and after 
ſupplying the biceps flexor cubiti and brachizus internus, 
paſſes behind tbe tendon of the biceps, and over the 
cephalic vein, to be beſtowed on the teguments on 
the outſide of the fore- arm and back of the hand. — 
This nerve is ſometimes hurt in opening the cephalic 
vein, and cauſes pain and numbneis for a ſhort time. 
_ 5. MUSCULARIS has a ſpiral courſe from the 
&xilla, under tbe os humeri, and backward to the ex- 
ternal. part of that bone, ſupplying by the way the 
extenſor muſcles of the fore-arm, to which ic runs 
between the two brachizi muſcles, and within the 
5 | | * ſupinator 
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ſupinator radii lengus.—At the upper part of the ſore- 
arm, it ſends off a branch, which accompanies the 
ſupinator longus till it comes near the wriſt, where it 
paſſes obliquely over the radius, to be loft in the back 
of the hand and fingers.— ihe principal part of this 
nerve pierces through the ſipinator rad: brevis, to 
ſerve the muſcles that extend the hand and fingers, 
whoſe actions are not injured when the ſupinat;y acts. 

6. ULNARIS is extended along the inſide of the 
arm, to give nerves to the muſcles that extend the 
fore-arm and to the teguments of the «Ihow : Po— 
wards the lower part of the arm, it flants a lirtle 
backward to come at the groove behind the internal 
condyle of the os Eumeri, through which it runs to 
the wina : In its courſe along this bone, it ſerves the 
neighbouring muſcles and 9 and as it comes 
near the wriſt, it detaches a branch obliquely over the 
ulna to the back of the hand, to be loſt in the convex 
part of ſeveral fingers. Ihe larger part of the nerve 
goes ſtraight forward to the internal ſide of the as pi- 
fiforme of the wriſt ; where it ſends off a branch 
which ſinks under the large tendons in the palm, to 
go croſs to the other ſide of the wriſt, ſerving the 
muſcult lumbricales and intereſſer, and at laſt terminat- 
ing in the ſhort muſcles of the thumb and ſore- fin- 
ger. What remains of the ulnar nerve, after ſupply- 
ing the ſhort muſcles of the little finger, divides into 
three branches; whereof two are extended along the 
ſides of the ſheath of the tendons of the flexors of 
the little finger, to furniſh the concave fide of that 
finger; and the third branch is diſpoſed in the ſame 


way upon the fide of the ring finger next to the little 


finger. 

When we lean or preſs on the internal condyle of 
the os humeri, the numbneſs and prickling we fre- 
quently feel, point out the courſe of this nerve. I 
have ſeen a weakneſs and atrophy in the parts which 
I mentioned this nerve to be tent to, after a wound 
in the internal lower part of the arm. 
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7. RADIALIS accompanics the hureeral artery 
to the bending of the elbow, ſerving the flexors of 
the cubit in its way; then paſſing through the prona- 
tor radii teres muſcle, it gives nerves to the muſcles 
on the ſore- part of the fore-arm, and continues its 
courſe near to the radius, beſtowing branches on the 
circumjacent. muſcles. Near the wriſt, it ſometimes 
gives off a nerve which is diſtributed to the back of 
the hand, and the convex part of the thumb and ſe— 
veral of the fingers, inſtead of the branch of the 
muſcular, Ihe larger part of this nerve, paſling be- 
hind the annular ligament of the wriſt, gives nerves 
to the ſhort muſcles of the thumb; and afterwards 
ſends a branch along each fide of the ſheath of the 
tendons of the flexors of the thumb, fore-finger, 
mid-{1nger, and one branch to the ſide of the ring- 
tinger, next to the middle one, to be loſt on the con- 
cave fifle of thoſe fingers. 

Though the radial nerve paſſes through the prona- 
tor muſcle, and the muſcular nerve ſeems to be till 
more unfavourably placed within the ſupinator brevis ; 
yet the action of theſe muſcles does not ſeem to have 
any effect in hindering the influence of theſe nerves; 
for the fingers or hand can be bended while pronaticn 
is performing vigorouſly, and they can be extended 
while ſupination 1s exerciſed. 

The manner of the going off of theſe nerves of the 
ſingers, both from the ulnar and radial, is, that a 
ſingle branch is ſent from the trunk to the ſide of the 
thumb and little finger fartheſt from the other 
fingers; and all the reſt are ſupplied by a trunk of a 
nerve, which ſplits into two ſome way before it comes 
as far as the end of the metacarpus, to run along the 
ſides of different fingers that are neareſt to each 
other. 
= might have been obſerved, that, in deſcribing the 
poſterior branches of the ulnar and muſcular nerve, 1 
did not mention the particular fingers, to the conyex 
part of which they are diſtributed. My reaſon for 


this omiſſion is, the uncertainty of their — 
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for though ſometimes theſe poſterior branches go to 
the ſame fingers, to the concave part of which the 
anterior branches of the nar and radial are ſent, 


yet frequently they are diſtributed otherwiſe. 


The ſituation of theſe brachial nerves in the axil/a, © 
may let us ſee, how a weakneſs and atrophy may be 
brought on the arms by long continued preſſure of 
crutches, or ſuch other hard ſubſtances on this part; 
and the courſe of them, from the neck to the arm, 
may teach us, how much better effects veſicatories, 
or ſtimulating nervous medicines, would have, when 
applied to the ſkin, covering the tranſverſe proceſſes 
of the wertebre of the neck, or at the axilla, than 
when they are put between the ſhoulders, or rpon 
the ſpinal procefies, in convulſions or palſies of the 
ſuperior extremities, where a fimulus is required. 

The TWELVE DORSAL nerves of each fide, 
as ſoon as they eſcape from between the vertebræ, ſend 
a branch forward to join the intercoſtal, by which a 
communication is made among them all; and they 
ſoon likewiſe give branches backwards to the muſcles 
that raiſe the trunk of the body, their principal trunk 
being extended outwards to come at the furrow in 
the lower edge of each rib, in which they run toward 
the anterior part of the 7horax, between the internal 
and external intercoſtal muſcles, giving off branches 
in their courſe to the muſcles and teguments of the 
thorax. 

The FIRST dorſal, as was already obſerved, is 

articular in this, that it contributes to form the 
brachial nerves; and that the two branches of the in- 
tercoſtal, which come down to the thorax, form a 
conſiderable ganglion with it. 

The SLY lower dorſal nerves give branches to the 
diaphragm and abdominal muſcles. 

The TWELFTH joins with the fiſt lumbar, and 
beſtows nerves on the muſculus quadratus lum born 
and iliacus internus. 

May not the communications of all theſe nerves be 
one reaſon, why the parts they ſerve act ſo uniſorm- 
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” and conjunctly in reſpiration, and conſpire toge- 
ther in the convulſive motions of coughing, ſneez- 
ing, &c.—The twitching ſpaſms that happen ſome- 
times in different parts of the muſcles of the abdo- 
men, by an irritation on the branches of the lower 
dorſal nerves, are in danger of occaſioning a miſtake 
in practice, by their reſemblance to the colic, neph- 
ritis, Sc. -The communications of theſe lower ones 
with the intercoſtals may ſerve to explain the violent 
effort of the abdominal muſcles in a teneſmus and in 
child- bearing. 

As the intercoſtal is larger in the thorax than any 
where elſe, and ſeems to diminiſh gradually as it a- 
ſcends and deſcends, there is cauſe to ſuſpect, that 
this is the trunk from which the ſuperior and inferior 
pairs are ſent as branches. | 

The FIVE LUMBAR nerves on each ſide com- 
municate with the intercoſtal and with each other, 
and give branches backwards to the loins. 

The FIRST communicates with the laſt dorſal, 
feuds branches to the abdominal muſcles, to the p/oas 
and iliacus, and to the teguments and muſcles on the 
fore-part of the thigh; while its principal branch 
Joins with the other nerves, to form the crural nerve. 

The SECOND LUMBAR nerve paſſes through 
the pſoas muſcle, and is diſtributed nearly in the ſame 
way as the former; as is alſo the THIRD. 

Branches of the ſecond, third, and fourth, make up 
one trunk, which runs along the fore-part of the 
pelvis; and paſſing in the notch at the ſore- part of 
th great hole common to the os pubis and i/chium, is 
ſpent on the addufor muſcles, and on the teguments 
or. ie inſide of the thigh. This nerve is called the 
OBBTURAY OR or POSTERIOR CRURAL 
NERVE 

By united branches from the #:, /econd, third, and 
fourth lumbar nerves, a n-rve is formed that runs a- 
Jony the t mule, to eſcepe with the external iliac 
veflels our of ne abd;men, below the tendinous ar- 
cade of the external oblique muſcle. This ne: ve, 

| | which 
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which is named the ANTERIOR CRURAL, is 
diſtributed principally to the muſcles and teguments 
on the fore-part of the thigh. A branch, however, 
of this nerve runs down the infide of the leg to the 
upper part of the foot, keeping near to the vena ſa- 
phana; im opening of which with a lancet at the 
ancle, the nerve is ſometimes hurt, and occaſions 
ſharp pain at the time of the operation, and numb- 
neſs aiterwards. . 

'The remainder-of the fourth lumbar and the fifth 
join in compoling the largeſt nerve of the body; 
which is ſoon to be deſcribed. | 

W hoever attends to the courſe of theſe lumbar 
nerves, and of the ſpermatic veſſels and nerves upon 
the pſoas muſcle, with the oblique paſſage of the wvre- 
ter over that muſcle, will not be ſurpriſed, that when 
a ſtone is paſſing in this canal, or even when it is in- 
famed, the trunk of the body cannot be raiſed erect, 
without great pain; or that the ſkin of the thigh be- 
comes Jets ſenfible, and the thigh is drawn ſorward, 
and that the teſticle often ſwells and is drawn con- 
vulſively towards the ring of the abdominal muſcles. 

The SIXTH PAIR of the falſe VERTEBRA 
conſiſt each of ſmall poſterior branches ſent to the 
hips, and of large anterior branches. 

1he Vr, ſecond, and third, after coming through 
the three upper holes in the fore-part of the os /- 
crum, join together with the fourth and fifth of the 
loins, to form the largeſt nerve of the body, which is 
weil known by the name of the SCILATIC or 1SCHI- 
AT IC nerve: Ibis, after ſending large nerves to the 
different parts of the pelvis, and to the external parts 
of generation, and the podex, as alſo to the muſ- 
cles of the hips, paſſes behind the great zuber of the 
os iſchium, and then over the guadrigemini muſcles, to 
run down near to the bone ot the thigh at its back- 
part, giving off nerves to the neighbouring muſcles 
and teguments. Some way above the ham, where it 
has the name of the popliteus nerve, it lends off a 
large branch that paſles over the fibula, and linking 
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in among the muſcles on the anterior external part 
of the leg, runs down to the foot, to be loſt in the 
upper part of the larger toes, ſupplying the neigh- 
bouring muſcles. and teguments every where in its 
paſſage. 'The larger branch of the ſciatic, after giv- 
ing branches to the muſcles and teguments about the 
ham and knee, and ſending a large cutaneous nerve 
down the calf of the leg, to be loſt at laſt on the 

- outſide of the foot, and upper part of the leſſer toes, 
ſinks below the gemellus muſcle, and diſtributes nerves 
to the muſcles on the back of the leg; among which 
it continues its courſe, till, paſſing behind the inter- 
nal malleolus, and in the internal hollow of the os cal- 
cis, it divides into the two plantar nerves: The in- 
"ternal of which is diſtributed to the toes in the ſame 
manner that the radial nerve of the hand ſerves the 
concave fide of the thumb and fingers; and the ex- 
ternal plantar is divided and diſtributed to the ſole of 
the foot and toes, nearly as the u/nar nerve is in the 
palm of the hand, and in the concave part of the 
fingers. | 

Several branches of theſe nerves, that ſerve the in- 
ferior extremities, pierce through muſcles. 

By applying what was ſaid of the nerves in gene- 
ral to the particular diſtribution of the nerves ot the 
inferior extremities, we may ſee how people with frac- 
tured legs, eſpecially where there-are ſplinters, ſhould 
be ſubject to convulſive ſtartings of the fractured 
member.——W hy, upon tying the blood veſlcls in an 
amputation of the leg, the patients ſhould ſometimes 
complain of violent pain in their toes; why ſuch 
patients ſhould alſo be troubled with ſtartings hy, 
for a conſiderable time after the amputation of the 
diſeaſed limb, when the ſuppuration is well advan- 
ced, they ſhould complain of pain in the fore which 
occaſioned the amputation. _ 

The FOURTH, which, with the two following, 
is much ſmaller than the three ſupcrior, ſoon is loſt 
in the ve/ica wrinaria and inte/linum rectum. as 
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The FIFTH comes forward between the extremi- 
ty of the os ___ and ceccygis, to be diſtributed prin- 
cipally to the /evatores ani. 

The SIXTH, which ſome think to be only a pro- 


duction of the dura mater, advances forward below 


the broad ſhoulders of the firſt bone of the os coccygrs, 


and is Joſt in the inder ani, and teguments cover- 
ing it. 

Ehe branches of the four laſt cervical nerves, and 
of the firſt dorfal, which are beſtowed on the ſuperior 
extremities, and the two crurals, with the ſciatic, 
which are diſtributed to the inferior extremities, are 
much larger proportionally to the parts they ſerve, 
than the nerves of the trunk of the — and eſpe- 
cially of the wi/cera, are; and for a very good reaſon, 
that, in the moſt common neceſſary actions of life, a 
ſufficient quantity of fluid, on which the influence 
of nerves ſeems to depend, may be ſupplied to the 
muſcles there, which are obliged to -perform more 
frequent and violent contractions than any other parts 
do.—The ſize of the nerves of the inferior extremities 
ſeems larger proportionally than in the ſuperior en- 
tremitics the inferior extremities having the weight of 
the whole body to ſuſtain, and that frequently at a 

reat diſadvantage. What the effect is of the nerves 
— being injured, we ſee daily, when people hap- 
pen, by fitting wrong, to compreſs the ſciatic nerve, 
they are incapable for ſome time after to ſupport 
themſelves on the affected extremity : And this is ſtill 
more remarkable in the ſciatic or hip=-gout, in which 
the member is not only weakened, but gradually 
fhrivels and waſles. | 
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* 5 H E receptaculum chyli of Pecquet, or ſaccus lac- 
teus of Van Horne, is a —— +0 Bah ſomewhat 
pyriform bag, two-thirds of an inch long, one-third 
of an inch over in its largeſt part when collapſed 
ſituated on the firſt vertebra of the loins to the right 
of the aorta, a little higher than the right emulgent 
artery, behind the right inferior muſcle of the dia- 
phragm : It is formed by the union of three tubes, 
one from under the aorta, the ſecond from the inter- 
ſtice of the aorta and cava, the third from under the 
emulgents of the right fide. The /aFeal ſac, becom- 
ing gradually ſmaller towards its upper part, is con- 
tracted into a ſlender membranous pipe, of about a 
line diameter, which is generally named the T HO- 
RACIC DUCT. This paſſes betwixt the muſcular 
appendices or inferior muſcles of the diaphragm, on 
the right of, and ſomewhat behind the aorta ; then, 
being lodged in the cellular ſubſtance behind the 
pleura, it mounts between the aorta and the vena a- 
2ygor, as far as the fifth vertebra of the thorax, where 
it is hid by the azyges, as this vein riſes forwards to 
join the deſcending or ſuperior cava; after which the 
duct paſſes obliquely over to the left fide behind the 
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&/ophagus, aorta deſcendens, and the great curvature 
of the aorta, until it reaches the left carotid artery; 
behind which, on the left fide of the &/aphagus, it 
runs to the interſtice of the firſt and fecond vertebra 
of the thorax, where it begins to ſeparate from the 
carotid, ſtretching farther towards the left internal 
jugular vein by a circular turn, whoſe convex part 
1s uppermoſt. At the top of this arch it ſplits into two 
for a line and an half; the ſuperior branch receiving 
into it a lacge lymphatic veſſel from the cervical glands. 
This lymphatic veſſel appears, by blowing air and 
injecting liquors into it, to have few valves. When 
the two branches are again united, the duct continues 
its courſe towards the internal jugular vein, behind 
which it deſcends, and, immediately at the left fide 
of the inſertion of this vein, enters the ſuperior poſ- 
terior part of the left ſubclavian vein; whoſe-internal 
membrane duplicated, forms .a ſemilunar valve that 
is convex externally, and covers two-thirds of the o- 
rifice of the duct; immediately below this orifice, a 
cervical vein from the muſculi ſcaleni, enters the ſub- 
clavian. 

The coats of the ſac and duct are thin tranſparent 
membranes; from the inſide of which, in the duct, 
{mall ſemilunar valves are produced, moſt commonly 
in pairs; which are ſo ſituated as to allow the paſſage 
of liquors upwards, but oppoſe their return in an op- 
polite courſe. The number of theſe is generally ten 
or twelve. 

This is the moſt ſimple and common courſe, ſitua- 
tion, and ſtructure of the receptaculum chyli and tho- 
racic duct; but having had occaſion to obſerve a va- 
riety in theſe parts, of different ſubjects, I ſhall ſet 
down the moſt remarkable of them. 

The fac is ſometimes ſituated lower down than in 
the former deſcription; is not always of the ſame di- 
menſious; js not compoſed of the ſame number of 
ducts; and frequently appears to conſiſt of ſeveral 
ſmall cells or ducts, inſtead of being one ſimple ca- 
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- The diameter of the duct is various in moſt bodies, 
and is ſeldom uniform in the fame ſubject; but fre- 
quently ſudden enlargements or /acculi of it are ob- 
ſervable.— The diviſions which authors mention of 
this duct are very uncertain. I have ſeen it divided 
into two, whereof one branch climbed over the fore- 
part of the aorta at the eighth vertebra of the thorax, 
and at the fifth ſlipped behind that artery, to join 
the other branch which continued in the ordinary 
courſe.—The preciſe vertebra, where it begins to turn 
to the left fide, is alſo uncertain.— Frequently it does 
not ſplit at its ſuperior arch; in which cafe a large 
fac is found near its. aperture into the ſubclavian 
rein,—Generally it has but one orifice z though I have 
feen two in one body, and three in another : Nay, 
ſometimes it divides into two, under the curvature of 
the great artery; one goes to the right, another to 
the left ſubclavian vein; and I have found this duct 
diſcharging itſelf entirely into the right ſubclavian, — 
The lymphatic veſſel which enters its ſuperior arch, 
is often ſent from the thyroid gland. 

Whethec is not the fituation of the receptaculum 
ehyli ſo much nearer the muſcular appendices of the 
diaphragm in men than in brutes, deſigned to ſup- 
ply the diſadvantageous courſe the chyle mult other- 
wiſe have in our erect poſture ? 

Does not the deſcent of the end of the duct to the 

ſubclavian vein, and the opening of the lymphatic 
into the top of the arch, contribute to the ready ad- 
miſſion of the chyle into that vein ? 


